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ABSTRACT 
Pencil, ink marks and 
highlighting ruin books 
for other readers. 
Th is stud> focused on the implementation of leTs in secondary schools in Lesotho. The main 
question addressed was: What are the enabling and constraining factors in the implementation of 
leTs in schools0 The work was undertaken in recognition of the fact that schools in the country 
were autonomously acquiring computers and using a variety of curricula without much 
coordination and policies from the government. There ",ere factors encouraging schoo ls to delve 
into this educational change: and challenges were already evident. This required further 
investigat ion. 
The research approach commenced with a critical revie\\ of the literature . Literature was drawn 
from developed and developing countries in order to understand the process of leT 
implementation from a variety of contexts. The enquir> about the implementation process in all 
the countries foc used on the rationale behi nd the use of leTs in schoo ls. leT policies guiding 
implementation. principal leadership. teacher professional development and ICT resources. The 
literature revie\\ was followed by case studies of three secondary schools in Mafeteng di strict in 
Lesotho. Using both qua litative and quantitat ive methods of research. the study sought to 
determine from key people in three case study school s thei r overall understanding of ho\\ the 
process of implementation was carried out and what they perceived as enablers and constraints. 
The findings revealed that planning. access arrangements. tra ining. support and to a lesser extent 
resources played a role in either impeding or encouraging the key JCT implementers at school 
and classroom level. Addit ionall y. the key role of the principal and the MoE were hi gh li ghted in 
the study. 
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Chapter 1: Overview of the Study 
1.1 Introduction 
Recent advancement in information. computing and communication technologies has 
necessitated the introduction of ICTs in all spheres of life inc luding education. The term ICT is 
an abbreviation for Information Communicat ions Technologies and it is a term used ··to denote 
the whole range of technologies associated with process ing information on the one hand and. on 
the other. with sending and receiving messages·· (UNESCO. 2005: 10). In the Lesotho ICT Policy 
document ICT is defined as ··the convergence of communications. computing and information 
technologies·· (Lesotho. Government Documents [Govdoc]. 2005:29). In most schools in 
Lesotho. recent communication and information technologies such as the Internet and the World 
Wide Web are very rare but comput ing technologies for process ing information are found in 
approximately 30 percent of secondary schools and approximately 25 percent of these schools 
are equipped with computer laboratories as well (Nketekete. 2006). Acquisition of computers by 
school s has not involved the government for many years: it has been occurred through donations . 
hiring and purchase by schools. Government involvement has been observed only recently . 
The recent introduction of computers into schools in Lesotho by the government through the 
. ·e\\ Partnership for Africa·s Development (NEPAD) Initiative in 2005 and the realisation that 
their implementation strategies. although supposed ly planned and implemented by experienced 
ICT in education experts had drawbacks. triggered my interest in investigating ICT 
implementation issues. The NEPAD Initiative mishaps (l. Dlangamandla. NEPAD·s Country 
Liaison Person. personal communication. December. 2005). the haphazard introduction of 
computers into schools in the country (Kebede. 2006:2). and my initial research into the field 
strengthened my curiosity. In my initial reading on the implementation of ICTs in schools. I 
often encountered statements that many schools and governments were investing heavily in ICTs 
despite the fact that there were marginal benefits from using the techno logy (Hokanson & 
Hooper. 2000: Jonassen. 1994: Sutherland et al.. 2004). It is in the light of what was observed in 
Lesotho and these statements that reiterated uncertain benefits of ICT in school s that I decided to 
delve into a study to in vestigate the enabling and constraining factors in the implementation of 
ICTs in Lesotho schools. Hopefully. pnor research on implementation strategies In other 
contexts and the identification of enablers and constraints identified in Lesotho schools cou ld 
inform further ICT implementation plans in Lesotho. 
Pelgrum and La", advise that "Each local implementation has to take into account the contextual 
factors and constraints and make appropriate adaptations" (2003: I 07). not merely duplicate 
innovative experiences from other contexts. 
1.2 Previous Research 
Studies on implementation have been undertaken in several countries both by individual 
researchers. national organizations or government evaluation and monitoring institutions. The 
UK has used organizations such as the British Educational and Communications Technologies 
Agency (BECTA). the Office for standards in education (Ofsted) and the National Grid for 
learning (NGfl) to evaluate school and classroom implementation of ICTs in its schools. 
International organizations such as the United Nations Educational. Scientific and Cultural 
Organisation (UNESCO). the International Society for Technology in Education (ISTE) and the 
World Link for Development (WorlD) have also contributed vastly to the study of computers in 
schools and have produced guides for educationists in this area. Their studies have investigated 
leT implementation in many countries: both in developed and developing countries. 
As I explored the literature on ICT implementation. I ",as able to identify several factors as 
essential in the process of plann ing for. obtaining. managing and using computers to improve the 
administrative procedures. as well as incorporating them into the curriculum. These factors can 
either enable or constrain effective implementation depending on the context of the school. The 
main focus in implementing ICTs in schools over the last 20 years has been equipping schools 
with computers with little consideration of the role of the technology in the schools (Flanagan & 
Jacobsen. 2003) Recently. in developed countries the focu s has changed to integrating ICTs into 
school curricula: that is. using computers as tools with the goal of transforming schools like it 
has occurred in other spheres of life . Thi s focus has been influenced b) the minimal benefits 
identified when these technologies were used as a supplement to the curriculum or merely 
facilitating the existing curricu lum : the common uses of computers in developed countries for 
many years. 
With this change of focus. the challenge for schools has changed from simple techno logical 
adoption to a process of innovation that requires both financial and training support for the main 
change agents in schools - principals and staff (Yeun. La\\ & Wong. 2003: 159). According to 
Yeun el al. (2003) the princ ipal as leader in a school should be trained to take care of school -
level implementation and teachers for classroom implementation. Ideally. teachers and principals 
shou ld have been trained before the introduction of the technologies into schools. Thi s was not 
possible because schoo ls started exploring leTs before there was a government leT policy and 
coordination in Lesotho. Other places. such as Hong Kong. the United Kingdom and the USA 
also follo\\ed this trend in leT introduction in schools. With this insight. the influence of my job 
as subject advisor. and being involved in in-serv ice training of teachers. my focus serried on the 
role of principal leadership and teacher professional development for technological infusion. 
Additiona ll y. resources were considered as the schoo ls with which I was going to work already 
had ICT resources and I thought it wou ld be useful to look at iss ues re lated to resources in 
schools so th at I would be informed about technological issues. 
From the li terature. it is evident that leT implementation is a process that occurs over a period of 
t ime and in stages. developing from incidental and isolated use of computers by one or more 
teachers to integrating ICTs into the curriculum (Van Melle el al.. 2001). Awareness of these 
stages and the identification of best practice can assist in teacher profess ional deve lopment and 
any other school interventions. 
1.3 Context of the research 
In hi s study of Third World countries in the late ·80s. Hawkridge and other researchers included 
Lesotho. The study indicates that in 1987 there were virtuall y no microcomputers in schools. no 
teachers trained to teach them and no Ministry of Education policy. One school had started a 
course in computer education but was forced to abandon it because of lack of staff and resource 
shortages. The situation in Lesotho schools has changed from the non-existence of computers in 
early· 80s to 80 secondary schools with computers from a total of 240 secondary schools (M. 
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Nketekete. persona l conversation . May. 2006). Nketekete conducted a survey to find out ho", 
many school s in th e country had computers. and when they started using computers. and he 
stated that the first instance of computers in schools occurred in 1984 in Lesotho: contrary to 
Ha"'kridge' s findin gs. This was in a Catholic boys' school where the principal. a priest from the 
USA obtained donations from hi s country. The computers were used to offer ICT literacy to 
bright learners in the schoo l. The year 1984 is in agreement with the repo rt given in the 
Schoo lNet Newsletter (Kebede. 2006). 
The introd uction of computers in Lesotho secondary schools started sometime in the mid ·80s. 
long before the government started initiatives to coordinate the efforts: hence these initi al efforts 
of individual school s have been haphazard (Kebede. 2006:2). Government initiatives began 
sometime in 2002 with the formulation of an ICT policy (Kebede. 2006: 2 ). The po licy was an 
all encompassing one. covering all government sectors. not spec ificall y ICT in education. The 
final draft of the poli cy was completed in 2005. In a section of the document referring to 
ed ucational institutions as one of the stakeholders in implementing the policy. the expectations 
a re that educational institutions must : 
• play a major rol e in improving teaching and learning mechanisms that develop a society that 
is ICT literate and capable of producing 10cailCT products and services: 
• ensure that ICT literacy is part of the core curricula : and 
• use ICTs to expand access to education as well as Improving the quality of ed ucation 
(Lesotho. Govdoc. 2005 :25). 
The deve lopment of a Computer Educat ion Curriculum by the Curri culum department of the 
Mi ni stry of Ed ucation (MoE) also started around the same time with po li cy formulation and its 
first im plementation in 14 trial schoo ls was in 2003. One of the schools that participated in thi s 
study. School C. is one of the school s involved in the piloting of this Computer Education 
Curriculum at Junior Secondary school level. Another schoo l that parti c ipated in my study. 
School B. uses the curriculum to enhance computer literacy ski ll s of learne rs for the learn ers in 
the first and second years of junior secondary. The junior phase of secondary schooling is three 
years. at the end of which there is an external examination. This is followed by the senior 
secondary level which lasts for two years. The piloting started in the first year of secondary 
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schooling (Form A) and the first group of learners sat the external Computer Education 
Examination at the end of2005 for the first time. 
Three schools were involved in this study. Two of the case study schools (Schools B and C) 
introduced computers in 2002 wh ile the government was still in the process of formulating an 
ICT policy. At the time. Schools Band C had a fe\\ computers which were used fo r 
administration purposes on ly. Consequently. their ICT plann ing and exploration started before 
the announcement of the governmen(s ICT strategy. The third school. School A. is a NEPA D 
School and has had computers for approximate ly a year. The school obtained computers for 
administration. teachers and learners as a gift from the NEPAD Initiative through the MoE in 
Lesotho. So the implementation of computers in thi s school was a government initiative unlike 
the other two schools. 
The leT curricu la used in Lesotho schools have also var ied greatly since there was no MoE 
curriculum until in 2003. The majority of schools acquired computers from private companies 
who benefited vastly from renting computers to schoo ls. The ICT curriculum used in these 
schools was designed by the private companies · personnel. Computer teachers "'ere also 
provided by computer companies for the schools because there '''ere no teachers in school s ",i th 
su fficient computer kno",-ho\\. Some schools used the Cambridge Overseas curriculum in the 
last two years of secondary schooling (M. Nketekete. private conversat ion. May. 2006). 
This haphazard acquisition of computers and use of different ICT curricula by schools 
necess itated the government to develop a certain uniform mechanism to enable schools to benefit 
from the resources that ICTs can offer (SchooINet. 2006:2). The ICT Policy is one such 
mechanism: and in the document sect ion on . Education and Human Resource Developmen( 
states that one of the Government of Lesotho (GoLfs strategies to achieve its objectives is to: 
• Encourage all educational institutions to invest in computers and to connect to the Internet: 
• Develop ICT curricula for all levels of the education system: 
• Work with the private sector to create affordable packages and schemes under which 
students. teachers and educational institutions can afford ICT products and services (Lesotho. 
Govdoc.200529). 
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The second strategy has been undertaken in part by the development of the computer studies 
cu rriculum for the first three years of secondary schoolin g. and is currently being piloted in 14 
trial schools in the country. As yet. there is no curriculum for the primary school s. However. 
private companies have designed computer literacy courses for secondary school learners and in-
service training of the workforce. Learners can enter these courses at any stage in their secondary 
school ing. for example. when they drop out of schoo l for some reason they register for computer 
literacy courses. Parents believe these courses can make them employable. 
The development of the Computer Education C urriculum '''as another government strategy to 
coordinate the haphazard use of curricula in schools. The learning objectives of the MoE 
cu rricu lum are stated in the 2005 curriculum document as follows: 
After the completion of the course. students should : 
• Have acquired basic knowledge about computers. that is how the~ operate and their role in 
the soc iety: 
• Have developed posit ive attitudes and appreciation towards the use of computers in everyday 
life: 
• Be able to communicate ideas and informatio n in a variety of forms us ing computers: 
• Apply basic knowledge and sk ill s acq uired in solv ing everyday problems: 
• Be aware o f social. economic. ethical and moral iss ues raised by computers in a society: 
• Have acquired basic knowledge and skill s for fu rther learning in Information and 
Communication Technology (lCT) area and its related field: 
• Have acquired basic knowledge and skill s in ICT that would enable them to secure 
employment re lated to ICT (Lesotho. MoE. 2005: 2). 
The objectives stated in the curriculum can be grouped into three categories as: (a) Societal (b) 
Pedagogic and (C) Vocational. following the terminolog> coined by Hawkridge (1990) . It 
therefore. means that through the curriculum. the governm ent intends to prepare its learners to be 
compute r literate citizens in th e knowledge soc iety: to equ ip th em with knowledge. skill s and 
att itudes for careers in info rmation technology and re lated fi e lds as \Veil as to prepare learners for 
the world of \York. This corresponds to three of the four Hawkridge·s frame\Vork of rationales 
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discussing reasons for placing computers in schools in Third World countries (Hawkridge el. al .. 
1990) 
SchoolNet and NEPAD e-schools initiatives are other initiatives in the country that have been 
launched in the country as strategies to enable schoo ls to benefit from the resources that leTs 
can offer in a coordinated manner. These two initiatives intend to address the third ICT policy 
strategy. SchoolNet-Lesotho is a Non-governmenta l Organisation (NGO) that aims to support 
and promote the wider use of leTs in Lesoth o schools (Kebede. 2006:2). Its main goal is to ·' Iay 
strategies for the effective application of leTs and other appropriate technologies in education 
and promote sufficient co llaboration and cooperation amongst students. teachers. and the public·· 
(SchoolNet Constitution document. 2006). 
SchoolNet Lesotho was formally launched in February 2003 with financial and technical support 
from Open Society Initiative of Southern Africa (OSISA) (Thabana. 2006). SchoolNefs main 
activities are to purchase computers and install Local Area Networks. The initiative commenced 
its activities by conducting pilot projects in five schoo ls and in 2006. 16 secondary school s were 
members of SchoolNet Lesotho (Kebede. 2006:4). One school in the Mafeteng district is a 
member of the SchoolNet initiative. At the time of the research the school had only been 
working with SchoolNet for a few months. It had just received 10 computers for learners and 
peripherals trom SchoolNet. but the net'liork had not yet been installed. Although I wanted to 
include a SchoolNet schoo l as one of the case study schoo ls in the district. this was not possible 
due to minimal experience of the use of computers with learners. 
The NEPAD e-schoo ls Initiative was launched fo rmall y in 2005 in Lesotho. The initiative·s goal 
is to prepare the African youth for ··act ive and equal participation in the information society and 
the knowledge economy·· (African Union. 2004:8). The implementation process of the project 
involves: 
• The installation of leT equipment in the schools along with the associated sotiware: 
• The training of pre-service and in-service teachers to use this technology to impart leT skills 
to the students as well as facilitate preparation and del ivery of course materials in all other 
subjects: 
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• The use of leT to develop appropriate course materials and make them available to schools 
and teachers: 
• The establishment of an Africa-wide satellite network that will connect schools to the 
internet as well as to the points within each country from which educational content will be 
led to the schoo ls on a continuous basis (African Union. 2004:8). 
Presently. the project is at the pilot stage in Lesotho and other 15 African countries. The first 
three steps of implementation have been partly realized in the six school s. The pilot phase 
involves six schools in each country. The leT equipment has been insta lled in schoo ls and four 
teachers have been trained in each of the schools. The trained teachers are supposed to offer 
training to the remaining teachers at the school s. They have been provided with training material 
for in-house training of other teachers. There is also provision of subject-related software for 
several subjects in the school curriculum for use by teachers with learners. Pre-service training is 
supposed to be provided through the African Virtual University. which already had 39 learning 
centres in 21 countries in 2004. The centres would be expanded to other African countries in the 
next two years: but as yet there is no training centre for teachers in Lesotho. However. the 
project claims to rolling-out to the rest of the schools in five years' time (African Union. 2004:9). 
The expectation is that by the 20 I 0 the rest of the secondary schools in Lesotho will be provided 
with leT equipment similar to the one provided in the six pilot schools: however. this remains to 
be seen. 
School A is a NEPAD project school in Mafeteng district and it has benefited immensely from 
the project. It has been provided with computers for learners. teachers and administrative staff 
All of these computers are networked and there is also satellite internet connection at the schooL 
This is the only school in the Mafeteng district with Internet connection. 
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1.4 Research Goals 
While the imp lementation studies indicate potentials of leTs in trans forming schools in other 
countr ies. thi s research will be helpful to ascertain whether thi s is possible in the Lesotho context 
given the available infrastructure and other necessary factors for implementation . The research 
cou ld thus provide possi ble strategies for implementation at government leve l. school level or 
classroom level to reali ze leT policy and curriculum goals as stated in the leT policy and 
curriculum documents. 
The goals of the research are to: 
• Understand the prevai li ng enab lers and constraints of leT imp lementati on in each of the case 
study school s 
• Use the case studies to suggest ways in which schools could learn from each other" s leT 
implementation as well as inform the intended countrywide ro ll-out of the NEPAD project. 
• In form the MoE in order for them to develop su itab le in-service train ing for teachers on the 
basis of the identi fied constraints and enablers of reT from the case studies. 
1.5 Research Questions 
The main research quest ion was: What are the key enab lers and constra ints for the successful 
implementation of leTs in Lesotho schools0 Thi s question '''as broken down into the following 
subsid iary questions: 
• What role does principal leadership play in enabling or constra ining the implementation of 
le Ts in secondary schools0 
• What role does teacher professional development play in enabling or constrain ing the 
implementation of leTs in secondary school s0 
• What role does resource provision play in enabl ing.or constraining the implementation of 
leTs in secondary schoo ls0 
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1.6 Research Method 
The purpose of this research is to find out from key people what they vie" as enablers and 
constraints for the successful implementation of ICT in their schools. The researcher questioned 
key people in the school about experiences of planning for. acquiring and using ICTs. what they 
vie" as enabling and constrain ing factors. This makes an interpretive orientation suitable for this 
study as this orientation seeks to understand the subjective world of human experience (Cohen. 
Manion & Morrison. 2000). 
The case study schools were se lected primari ly on their reported practice of having used 
computers for longer than the rest of the schools in the Mafeteng district where I work as a 
subject advisor. Another cr iterion used for selection was that the schools had to have computers 
for all users in the schooL that is. administration. teachers and learners. With their more 
extensive experience in the use of ICTs those schools could otfer rich. in-depth data of their ICT 
implementation process. 
The se lection of appropriate cases was seen as a key process and one which required careful 
consideration and background research. Relevant government officers that were involved in 
computers in education '''ere con sulted. I identified two officers in the MoE for consultation. the 
officer in charge of the Computer Education curriculum in the National Curriculum 
Deve lopment Centre (NCDC) and the Country Liaison Person of the NEPAD Initiative. The two 
officers supplied information on which schools would be more suitable for my study. My 
intention as a teacher advisor is to work with at least one school in each of the initiatives 
mentioned above. that is. one school from the NEPAD Initiative. one school from SchoolNet and 
one school supported by the NCDC department of the MoE. This should serve to provide a broad 
spectrum of the schools to learn from. Coincidenta ll y. the geographic locations of the schools are 
varied : one schoo l is located in town. another school is in a semi -urban area and the last school is 
in a rural area. 
Participants in the study were the three principals from the three se lected schools and a staff 
member responsi ble for Computer Education at the school: the Computer Teacher (CT). Three 
other staff members "ere identified by principals as teachers who have been seen using 
computers more frequently than others. Another criterion used for the se lection of a subject 
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teacher was that the teacher should have been seen using computers " ith learners so that he/she 
would be abl e to contri bute to question s on how the computers were used in subj ect teaching 
and/or learning. The max imum expected number of participants was 5 at each school. but the 
actual numbers we re 5 in School A. 4 in Schoo l Band 7 in School C making the total of 16 
participants. The numbers turned out as expected onl y in Schoo l A: one principal. one Computer 
Teacher and three Teachers. In School B. there we re t"o Computer Teachers. but one of these 
teachers was not present on the day of collecting the data and one of the three selected subject 
teachers did not hand-in his filled-in questi onnaire . In School C. the number increased to seven 
because there were three Com puter Teachers. three subj ect teachers and a principal. 
Documents on ICT implementation strategies at the school s were also co llected during visits. 
Arkse~ and Knight claim that ··when used with other research methods documents can be 
invaluab le as sou rces of background knowledge and for cross-checking the data·· ( 1999: 17). The 
documents collected from the schoo ls "ere the Computer Education Curriculum and a teachers· 
gu ide from the NEPAD Schoo l. 
Taking field notes in vo lved me actually observing and record ing what I sa" at the school which 
also served to cross-check data obta ined from the questionnaires. in terviews and documents. 
Documents an d field notes however do not form the primary sources of data bu t assisted in the 
interpretation of the data. The foll o\\ ing tab le (Table 1.1) summari ses the organization of the 
data col lection process. 
Table I. 1: Data Collection Schedule 
Collection method & participants 
QUESTION FOCeS : Questionnaire 
I .Principal Leadershi p 
~ . T. Profess ional Development 
:!.Resources 
! CT. T 
I 
CT. T 
CT. T 
----_._ - - ----- ---
, J..:e \': 
, -
. P ;: Princ Ipal 
I CT = Computer T, a,hcr 
I r z "I cacher 
II 
1.7 Overview of the chapters 
This document is structured in such a \Vay that the first chapter has introduced briefly the concept 
of ICT and what component of ICT the stud y wil l focu s on. The section on the context of the 
research has tri ed to describe briefly the situation in Lesotho in relation to ICT in school s. The 
method of research to be embarked upon was also out lined. The chapter ends with an overview 
of the chapters to 1'0 11 0\\. 
C hapter 2 endeavours in the first in stance try to estab lish why and ho\\ schools in both 
developed and developing countries introduced computers into their education systems: theories 
underl ying the use of computers in schoo ls are then considered as one other reason to justify 
their introduction into classrooms as relevant literature shows that certain learning theories have 
in fluenced ho\\ computers were being used in schoo ls. 
Chapter 3 provides a second section of the literature rev le\V by focu sing on ho'W principal 
leadership. teacher profess ional development and resources e ither enable or constrain the use of 
computers in schools: therefore. literatu re is reviewed in th ese areas as 'We ll. These Issues are 
di scussed within the context of a fe\\ deve loped and developing countries. 
Chapter 4 commences with a description of the research environment and then provides a 
detai led descript ion of how the research was conducted . The research envi ronment entai ls the 
description of the three case stud ~ schools and the participants at each schoo l. This chapter 
covers how the case study school s and participants were selected. the des igning of the data 
co ll ection instruments. piloting the data instruments and the actual data collection at the schools. 
The chapter ends w ith ho\\ the analysi s of the data was undertaken. 
C hapter 5 presents the data as categorized dur ing the data ana lys is process. The ma in categories 
ide ntified were: Infrastru cture. expe ri ence and tra ining. Internet Connectivity. Computer use. 
Suqject integration into the curriculum and Planning and Support. The presented data is then 
interpreted and d iscussed in the light of what seemed to be the emerging constrain ing and 
enabli ng factors. At the same time. referen ce is made to issues that emerged in Chapter 2 so that 
a re lat ionship is made to the exist ing li terature on the issues. The case stud~ issues are di scussed 
both individually and alongs ide each othe r. 
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Chapter 6 concludes the research by providing a summary of the findings and relating the 
findin gs to the goals and research objectives. It also provides recommendations directed at 
government and school leadership. As a way of reflection on the study. limitations of the study. 
suggest ions for further re search and lessons learned are provided at the end of the report. 
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Chapter 2: Why Information Communication Technologies in 
schools? 
2.1 Introduction 
The literature rev ie\.\ in this research paper will be presented in two parts to address the main 
foc i of the study. First. the reasons for incorporating reTs into school systems (this chapter) 
and then the key issues in the reT implementation process (chapter3) will be discussed. The 
rationales behind implementing computers in school s will be argued to establish why 
decision-makers were motivated to acquire computers for school s in the first instance and 
how they dealt with implementation issues they faced thereafter. 
Key implementation issues were identified by examining the implementation . processes' 
found in varioLls research studies. both in developed and developing countries. At the same 
time. the prominent enabling and constraining factors were identified. as well as the role of 
the main stakeholders in schools with regard to reT implementation . The revie\.\ uses the 
research questions as a framework: an examination of reT imp lementation strategies: the 
enabling and constraining factors in rCT implementation : and the roles of the main reT 
implementers in secondar" schoo ls. 
2.2 The rationale behind leT implementation in education 
Rapid developments in information and communication technologies (lCT) in recent years 
have resulted in significant changes in the way the world operates and communicates. The use 
of computers is evident in every sphere of life: supermarkets. banking machines. government 
offices and medicine. "This surge in technology use has led to demands that education 
achieve and maintain currency in reT implementation. both to respond to and shape broader 
societa l developments" (Granger el al.. 1002:480). Early implementation in schools has 
focused on supplementing the existing school curriculum and has used computers as delivery 
devices (Pelgrum. 2003: Roblyer & Edwards. 2000: Morrison el al.. 1999). More recently 
there has been increas ing pressure on decision-makers to acquire ne" technologies to sati sfy 
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this educational need and other soc ietal needs despite a history of achieving only marginal 
benefits from using ICTs in education (Hokanson & Hooper. 2000: Bottino. 2004: Flanagan 
& Jacobsen. 2003 : Schi ller. 2003). 
After experimenting with computers in school s for over 20 years in developed countries with 
limited benefits educators. parents. politicians and technologists are no" ready for a ne" 
approach to using computers (Morrison el al.. 1999:14). Research has provided evidence that 
"achieving outcomes with ICT requires more than simpl y providing access to hardware and 
software. Rather a complex myriad of variables is involved in enhancing teaching and 
learning with ICT"" (Cuban & Venezky cited in Van Melle el al.. 2003: 267). Recent studies 
on classroom implementation have indicated improvement in the teaching and learning 
process when leTs are integrated into the curriculum (Alexander cited in Baggot el al .. 2004: 
Kozma el al. . 2004: Tearle. 2004). Integration into the curriculum has been defined as the use 
of computers as 'representational" at one level and as 'generative too ls ' at another level 
(Hokanson & Hooper. 2000). The representational use of computers refers to their use as a 
medium to represent information : whereas the generative use refers to generating or 
constructing ne\\ information. 
Hawkridge. Jaworski and McMahon' s (1990) categories will be used as a basis for di scussion 
because in stud ying the literature on this topic it appears that most reasons for computers in 
school s fit in one or more of their categories. Hawkridge el al. ( 1990: I 7) identi fy and describe 
four main reasons for the use of computers in school s and have named them ··rationales··. 
These are the: soc ial: vocational: pedagogical and catalytic rationales. 
2.2.1 The social rationale 
The social rationale recogn izes the increasi ng importance of leT in our everyday soc ial. 
political. and cultural life. leT applications such as e-mail. access to on-line information. e-
commerce and e-banking are being used to improve the qualit~ of everyday life. leT 
awareness has therefore become an essential life skill and it includes not only fami li arity with 
leT tools. processes and services. but also an understanding of leT-related public issues that 
allo\\ informed judgments to be made (Markauskaite. 2006). 
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The soc ial rationa le suggests that all learners should be aware of and not afraid of how 
computers work. Because computers pla~ an increasingl~ important part in modern life and 
because schools are supposed to prepare children for adult life. it follows that schools should 
provide some measure of computer awareness and literacy. 
Sim ilar to Hawkridge el a/."s Social Rationale is Wright" s ·technology for its own sake' 
rationale (2000: 19). He contends that "some nations rna) decide to invest in technology for 
education for the 'glitz factor": The technology is there: it is fashionable to have the latest and 
the best. and it gives a sense of progress to use state-of-the-art technology" (Wright. 2000: 19). 
Wright"s statement implies that some governments may place computers into school s without 
fully understanding the educational benefits or drawbacks or changes that may ensue. 
Postman (cited in Hokanson and Hooper. 2000) however. illustrates ho\\ changes in media 
abilities can affect the society profoundly: 
New technologies alter the structure of our interests: the things we think about. They alter the 
character of o ur symbols: the things "e think with. And they alter the nature of community: 
th e arena in which thoughts develop (2000:540). 
Hence a ne\\ kind of li teracy needs to develop with the emergence of ne\\ technologies. 
Although Wright suggests that one of the reasons of placing computers into school s is due to 
school s succum bing to what is fashionable at the moment. Postman gives a thoughtful 
explanation for this practice. He proposes that these ne\\ technologies have pervaded every 
sphere of life so rapidly that it is v irtually unavoidable not to think about them and use them 
in communities and even consider including them in the school curriculum (Postman cited in 
Hokanson & Hooper. 2000:540). 
An implicit. if not explicit social rationale led to the development of the common computer 
awareness and literacy courses in schools. However. there are some opposing views against 
thi s reasoning in the literature. Jonassen states that : .... . students ge nerally do not need to 
study a tool - especially one as powerful as a computer - in order to understand ho\\ to use if" 
(1996:8). Hammond made a similar statement in his paper: 
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This does not imply that the acquisition of computer sk ill s should be a goal: these 
skill s are relati ve ly easy to learn . Our students o ught to have these computing tool s 
s impl y because the tasks of learning can be facilitated as colleges are clearly finding 
( 1995:5). 
Jonassen reiterates that: "Tools are rea ll y useful only if they help you perform a task you need 
or want to perform ·· ( 1996:8 ). Similarly. Postman (cited in Van Melle el al. .. 2003: 273) 
warns that si nce techno logy is becoming so much a part of our everyday I ives. it is easy to use 
the technology for the sake of using it. with a danger of the environment being shaped by the 
techno logy and student learning becoming a secondary cons ide ration. as Wright (2000) stated 
earl ier. 
It is useful for policy-makers to consider both the suppo rtin g and opposing arguments for 
computer literacy in schools so that informed decisions can be made. Computers are ver} 
ex pensive and school s cannot spend vast amounts of money on them for awareness on ly. 
2.2.2 The vocational rationale 
The vocational rational e suggests that children should learn to operate computers because 
learning to program gives learners confidence in their abi li ty to control computers 
(Hawkridge el al. . 1990). Learnin g how to use application programs such as word processors. 
spreadsheets. databases etc. provides marketab le skills that will be needed later in life. These 
programs are sometimes referred to as productivity tool s because they are used widely in 
business and commerce. According to thi s rationale. computer literacy and computer science 
should be offered in schools as opti ons for learners to choose from. Thi s rationale in volves 
tra ining learners for all areas of the workforce: computer li teracy to train professionals with a 
high leve l of ICT competence for the non-ICT areas of the economy that rely heavily on ICT 
and computer sc ience to tra in speciali sts for the ICT industry (Markauska ite. 2006: 15). 
Computer literacy is defi ned as a non-professiona l computer education course with the 
intention to teach ahoUl computers: the operation. applications. ethi cs. use and mi suse of 
computers (Alessi & Trollip. 1983:51). The term. computer literacy was invented by 
ed ucational computing pioneer Arthur Leu hrmann in 1980 and he defined it ··as programming 
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sk ills and use of tool s such as word processing" (Roblyer and Edwards. 1000: I 0). The most 
recent definition of computer literacy is that of Markauskaite. ··the capacity to apply ICT in 
various areas of human life" (2006: 15). The latter. a much broader definition. seems to 
address the recent focus of using computers as tools in different areas of the curriculum. 
The vocational rationale is s imilar to what Wright (2000: 19) terms 'developing skills for the 
labour market rationale." Which labour market is being referred to here0 This is the labour 
market of the future when present learners will have finished schooling. some 12 or more 
years later. Will thi s present technology still be the same0 It will probably not be the same 
because "ever) I 2-18 months the po\Ver of computer technolog) doubles. so that the 
technology of today might not necessari Iy be the technology of tomorro\\" (Erhmann cited in 
Van Melle et al.. 2000:174 ). So again. is preparation for the future labour market as a goal for 
introducing computers into schools still worthwh il e when techno logy will be so different0 
Hammond' s response is: 
It is wrong to assume that computers must be in schoo ls. or kids \\,on't be able to get 
jobs in an increasingly computerized world: learning to use a computer takes no more 
than a month or so ( 1999:5). 
Again. Wright sees thi s vocational reaso ning as external to education because it is concerned 
with developing skills for the labour market. Robl yer and Edwards (1000) however. raise 
awareness of the origin of the vocational reasoning . The) state that this view originated with 
industr) trainers and vocational educators in the 1980s. and was termed technology training. 
This perspecti ve was based on the arguments that one function of schooling is to prepare 
learners for the world of work and "that vocational training can be a practical means of 
teaching all content areas such as math. science .... robotics. manufacturing systems and 
computer-ass isted design (CAD) systems" (Roblyer & Edwards. 2000:7). 
Computer literacy is ver) common in Lesotho schools and it is taught in computer labs wh ich 
formerly housed typewriters. were sc ience labs or in newly erected buildings. Learners in 
Lesotho who take these courses can possibly obtain clerical jobs in government and other 
offices if the) do not intend to further their studies in technical schools or un iversities. 
Computer sc ience is not a very common option in secondary school s in Lesotho because it 
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demands appropriately qualified teachers in the field and presently. computer science teachers 
are a rarity in schools. However. computer literacy can be viewed as a foundation course to 
prepare learner, to further their studies in computer science or information technology at 
colleges or uni versities as well as making them employable. In fact. the Lesotho Computer 
Education curriculum document alludes to these possibilities (MoE. 2005: I). Two out of the 
seven aims of the curriculum suggest that after completion of the curriculum learners will: 
• Have acquired basic knowledge and skill s for further learning in Information and 
Communications Technology (lCT) area and its related fi eld 
• Have acquired skills in ICT that would enable them to secure employment related to ICT 
(MoE. 2005: I) . 
Some ICT in educat ion research studies have indicated a move from teaching learners ahoUl 
computers to teaching learners with or through the computers (Jonassen. 1994: Cloke & 
Sharif. 2001 I. This means that learning ho\\ a computer operates and its applications is 
becoming an unnecessary activity because technology is evolving dramatically and quickly 
(Roblyer & Edwards. 2000: II: Anderson. 2002: 38: Howie et al.. 2005:9). Teaching wilh the 
computer refers to the use of a computer to reinforce or enrich the curriculum and teaching 
through the computer refers to using computers as tools to facilitate an emerging curriculum 
(Scrimshaw. 2004:5). The next sections will explore the idea of using computers to enrich the 
curriculum: that is using computers as tutors (Taylor. 19801. 
2.2.3 The pedagogic rationale 
The pedagogic rationale is based on ··a strong belief that computers can teach"· (Hawkridge 
1990:2. italics in the original). For more than two decades the computer has been used to tutor 
students through a variety of program s known as Computer-Assisted Instruction (CAl) or 
Integrated Learning Systems (lLS) (She lly et af.. 2002:5.21 I. These programs were seen to 
offer certain advantages over traditional methods of teaching and learning: ··They offer 
individualized instruction and exploration: allowing students [0 examine their skills in a risk-
free environment: and providing instant feedback. testing. and review'· (Shelly et ai .. 
2002:5.21). These programs typically present tasks for which there is only one correct answer. 
CA l is also most useful in supporting scaffo lding or remediation needed [0 solve a problem 
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(Morrison el a/.. J 999: 16). The teacher needs to carefull) select applications that support 
his/her objective (Ihid: J 61. In ILS. computers are networked and equipped with software that 
provides a set of sequentia l lessons. These programs are integrated because each lesson is 
connected with the next. There are tests at the end of the lessons which are correlated to the 
lesson objectives. The programs are equipped with a built-in management system that tracks 
individual student progress (Shelly el a/.. 2002:5.24). In a fairly limited didactic sense. the 
computer ·becomes· the teacher or the tutor. 
Taylor proposed a ··tutor-tutee-tooJ"· model to help those who initially wanted to understand 
the concept of computers in education. According to him the com puter could be used ··as a 
·tutor" that etTect ive l) ·teaches· the learner via pre-programmed material .... · (Tay lor. 
J 980:5). Here. tutoring systems present subject material. to which th e learner responds. This 
type of materi al is programmed by specialists and includes drill- and-practice exerc ises and 
tutorials. The programs vary widely. from the simpl y repetitive to sophisticated tutorials 
which check on progress and suggest areas for remediation. 
At one level this rationale makes the computer no different from technologies that have come 
and gone before it: namel). the s lide rule. the abacus. the logarithm etc. The opinion above is 
reiterated by .Jonassen thus: "Tech no log ies as conveyors of information have been used for 
centuries to . teach . students by presenting information to them which they are obliged to 
. learn . (1996: II This type of instruction has been around for someti me and is informed by the 
behaviorist theory (Morrison el at.. 1999:5). 
There is more critici sm of this approach of using computers as tutors that deliver instruction. 
Sa lomon. Perkins and Globerson ( 199 11 and Taylor ( 1980) have raised these criticisms: 
• "i'<o computer technology in and of itse lf can be made to affect thinking. One needs to 
consider. both theoretically and practically. the whole soc ial and cultural milieu in which 
instruction takes place·· (Salomon el al .. 1991:3). 
• And for the computer to function as a perfect tutor in some subject it ··m ust be 
programmed by ·experts · in programming and in that subject"· (Taylor. 1980:3) . 
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The criticisms stated above allude to the notion that instruction is a complex process shaped 
by teaching and learning theories. school and subject cultures. teacher experiences and so on: 
and all these factors affect learners' thinking and learning. 
As far back as the early 1980' s there already existed good software material using this mode 
of teaching by some pioneers of Computer Assisted Instruction (CAl) such as Suppes and 
Bork (Taylor. 1980): and for those interested in the tutoring mode of computer use these can 
provide a good guide for teachers. who may be trained in programming to produce their own 
subject-related material. What is critically important is that technologists should not 
undermine the importance of a teacher as the main mediator in learning. Learners can be 
instructed by the computer for a while. but the computer is a machine and it will not be able to 
detect when the learner needs various form s of guidance . "Youngsters need a quality of 
guidance ... the only dependable place to which students can turn for such guidance is a 
teacher" (Oppenheimer. 2003:297). Bialobrzeska and Cohen also argue for the importance of 
a teacher as guide: 
.. . the central importance of the teacher as mediator ma~ once again not be sidestepped. It 
is generally not \Vi se to allo\\ learners to use an~ software without the teacher's 
facilitation . since the software simply diagnoses a problem instance. It remains up to the 
teacher. to provide the remedial support. to overcome the problem (2005 :28). 
There are ho,,,ever. certain benefits of using these program s. as proponents of thi s \\ay of 
learning. Bork. Papert and Suppes. vie" thi s kind of learning as 'interactive ' (Taylor. 1980). 
Their notion is that it requires user input and program response: hence there is communication 
between the user and the program. Other advantages are that "it allo\Vs learners to practice at 
their own pace. and to choose and work at their own level. It can offer a convenient way of 
giving support to learners who need additional practice" (Bialobrzeska & Cohen. 2005 :28). 
In summary. one realizes that there are certain benefits of using the computer as a tutor as 
highlighted in the previous paragraph. However. there are concerns that the tutoring programs 
are produced b~ technologists who might be experts in programming but not necessarily 
experts in the subjects being taught (Taylor. 1985) . Other concerns raised are that the sotiware 
designers tend to overlook the role of the teacher as a guide and mediator in the learning 
21 
process and the program s may overlook the cultural and soc ial backgrounds of the learners 
(Tay lor. 1985). 
2.2.4 The catalytic rationale 
The belief here is that com puters a re able to change education for the better: that is. computers 
are a sti mulus to a c hange in education (Hawkridge ef oi .. 1990). Managerial. admi ni strati ve 
and teaching efficiency can be improved. " It seems the current be lief is that ICT is not onl y 
the backbone of the In fo rm at ion Societ). but also an importan t catalyst and tool fo r inducing 
educational reforms that change our students into producti ve knowledge workers" (Pelgrum. 
200 I: 163). Some of the contemporar) ideas arou nd the subject of ·the cata lytic potential of 
ICTs to transform education' are that the use of computers enable teachers to place more 
emphas is on important problem-solving approaches rather than on tedious rote learning and 
ca lcu lation. Secondly. it is possib le for computers to provide children and teachers with 
independence as they research topics of interest or pu rsue their own projects. Thirdly. 
collaborative learning. rather than competiti ve learn ing. can be stressed while learners share 
the use of computers and the info rmation they find. (Morrison ef 01. 1999). 
The ideas raised above match the currently prefe rred learning strategies: that is. problem-based 
learning. collaborative learning. independent learning. inquir). and so on. Currentl y. these are 
some of the highly desired teaching and learning strateg ies and are generally termed active 
learn ing. "Active learning presupposes that the learner has easy access to information sources" 
(Pelgrum . 200 I: 165). And. nowadays the Internet and interacti ve databases on CDROMS 
provide vast informat ion sources (/hid.: 165) and hence the computer can become an 
appropr iate tool to foster active learni ng. 
Some literature al ludes to computers hav ing an impact on the school curriculum as a whole 
which can foster what is termed the 'emerging school cu rr icul um' (Scrimshaw. 2004 ). An 
emergi ng curriculum is characteri zed by a student-centred form of teaching and learning 
where learners sometimes '''o rk independent l) to so lve everyday problems using computers 
(Sc rimshaw. 2004: 13). 
Another way of viewing at the transformational impact of computers is to look at the educational 
practice because "educat ional outcomes are related to educational practice" (Twining. 2002:95). 
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Wright (2000) a lso argues for change in educational practice by view ing improved practice in 
terms of processes such as thought processes. information flows and human communications. If 
technology can improve these processes then it can enhance the education process: and it follows 
that the changes in techno logy can be analyzed in terms of the ir impact on the aforementioned 
processes. To illustrate the transformational capability of ICTs. Lawson and Comber (2002) have 
suggested that ICTs tend to transform the way in wh ich learn ing and teaching occurs. as wel l as 
other aspects in a school system such as communication between teac hers and learners. 
There is no reference to the catalytic rationale in the Lesotho Computer Education curriculum 
document. but in the ICT po licy document there is mention of educational inst itutions being 
required to incl ude leT literacy in the core curriculum (GoL. 2005). The next section 
elabo rates upon how the learnin g theories influence the use of the tec hnologies in teaching 
and learning. 
2.3 Learning Theories underpinning leTs for teaching and learning 
There are basically three major lea rnin g theo ri es underlying the use of computers in teaching and 
learnin g: behaviori sm. cognitivism and constructi vism. As the main beneficiary in the teaching 
and learning process shou ld be the learner. a ll teachers hopefull y aspire to learnin g to have taken 
place after the process of teachin g. So what is learnin g0 Duffy and Cunnin gham define learning as 
"a process of information acquisition. processi ng according to innate or acq uired rul es. and 
storage for future use" (c ited in Jonassen 1996: 176). This is similar to Wrighf s idea of improved 
ed ucational practice as being viewed in terms of improved thought processes. in formation flow 
and human communication. Hokanson and Hooper are also in agreement with these three authors 
as they hold that: " If the purpose of educati on is to build cognit ive strengths. computer use must 
demand that learners invest mental thought lO develop these co{<nitive stren{<ths ,. (2000:547 ). 
2.3.1 Behaviourism 
Behavio ri sm has been around since the beginn ing of the 2010 century and it has had a major 
influence in the learn ing field and it is continuing to play an important part in it. According to 
behaviori sts. such as Skinner. learni ng is a form of behaviour change and has nothing to do 
with the interna l cogniti ve process ing of info rmation (She ll y et 01 .. 2002 :6.55). The behaviour 
23 
modification procedures developed by behaviorists have proven useful to many teachers: 
teachers have implemented these theories for some time (Shelly el at .. 2002:6 .55). 
The behaviorist approach is characterized by the teacher se lecting content and developing 
lesson plans to cover the content in a sequential manner. The teacher has preconceived 
objectives and learning outcomes and he/she strives towards master) of the sma ll bits of 
knowledge and skill s. The teaching process is essentially a behaviour modification procedure 
at the end of which success or failure can be assessed. The learners. on the other hand. have 
merel) to receive al l the necessary information from the teacher and the textbook and then 
regurgitate the bits of knowledge as intended by the teacher during assessment. which is 
performed by through various means of measurement of knowledge and skills. Basically. 
within this approach. the teacher determines what is to be taught while the learner is a passive 
recipient of what is being taught: hence thi s approach is sometimes termed the teacher-
centered approach. Teacher-centered pedagogy has dominated classrooms from the beginning 
of the 20lh century: and anecdota l evidence shows that majority of teachers are still being 
gu ided by thi s theoretical understanding of education by the way the) teach and use media. 
inc luding computers (Hokanson & Hooper. 2000:543). 
Critics of behaviourism such as Hammond (1995) say the approach oversimpli fi es human 
behavior and sees the learner as an automaton instead of a creature of will and purpose. 
Hammond (1995) criticizes this approach because it assumes that behavior is predictable. 
Kennewell criticizes the approach b) assert ing that it portrays a ver) limited role for the 
leacher (2004: 89). 
Behaviourism has been used to explain the set of procedures characteristic of many existing 
Computer Assisted Instruction (CAl) packages. Although there is criticism of the behaviorist 
approach used in CA l and drill-and-practice sotiware. I think the effectiveness of CA l 
software depends largely on ho" well the program has been designed so that it encourages 
sufficient rote memorization of the content which may later encourage the development of 
higher order thinking as desired by cognitive theorists. 
Ski nner. the major behaviourist proponent. focused onl) on external. directly observable 
indicators of human learning. Many people found Skinne(s explanation insufficient to guide 
instruction: hence cognitive theorists during the 1950s and 1960s devi sed another model: ·'they 
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hypothesized processes inside the brain that allo\\; human beings to learn and remember" 
(Roblyer & Edwards. 2000:55). 
2.3.2 Cognitive Theory 
Cognitive theori sts focused on internal processes that went on during learning: they 
hypothesized that there were processes inside the brain that allowed human beings to learn and 
remember (Roblyer & Edwards. 2000: 53). It is thi s consideration of the mind as being 
actively involved in learning by cognitive theorists and the mind as an inactive separate entity 
by behaviorists that created a significant difference bet\\;een behaviori sm and the cognitive 
theory: 
The view of mental activities as actions . .. as opposed to their being considered 
indications of the presence of a consciousness or mind as a separate entity. are central 
differences between the behavioral and cognitive orientations (Burton. Moore & 
Magliaro in Jonassen. 1996:46). 
Cognitive theorists postulate that an individual actively constructs meaning in hi s/her mind to 
try and make sense of the world (Duffy & Cunningham in Jonassen. 1996: 174). According to 
these theorists the brain contains structures that process information like a computer (Roblyer 
& Ed\Nards. 2000:55). The theori sts proposed a model of the mind whereby the brain acts as a 
storage structure with three kinds of memory. the sensory reg isters. the short term memory 
(STM) and the long term memory (L TM). 
Information processing is believed to occur in the L TM where it is linked in some way to prior 
knowledge already in the L TM. For information to be processed and stored in the L TM the 
receiver must have been paying attention to it. otherwise it stays in the STM temporarily and 
then lost (Ibid.:55). The receiver can only pay attention if the senses are aroused in some \Nay: 
this is called sensory curiosity by Alessi and Trollip (1985:225). For example. changing 
co lors. scenes or sounds. as it is common with computer games or drill and practice software. 
are some of the ways that can stimulate sensory curiosity. The role of the teacher is to make 
sure that the information presented to learners is presented in an interesting way so that 
learners pay attention and store it. Cogn itive theory is characterized by learners receiving and 
process ing information to transfer it into long term memory for storage. 
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The reference to computers as ·cognitive tools· (Jonassen. 1994): ·thinking tools· (Pea. 1985) 
or ·cognitive technologies· : Salomon. Perkins and Globerson·s (1991) ·technologies of the 
mind· is based on the cogn itive theor~. Computers are believed to stimulate the mind to 
enhance information processing and storage much more efficiently by the learners. Pea argued 
that ··Computers are commonly believed to change ho\\ effectively we do traditional tasks. 
amp I i fying or extending our capabi I ities .... . ( 1985: 168). 
While the emphasis of the cognitive theories has been the ··internal aspects of the learners: on 
their attitudes. behaviours and cognitive processes that are involved in learning interactions 
with the computer·· (Brown el (Jf. in Bottino. 2004:556). the constructivist theory to be 
di scussed in the next section emphasizes the social nature of cognit ion and meaning (Resnick 
in Bottino. 2004: 557). 
2.3.3 Constructivist Theory 
The cognitive theory was a precursor to the constructivist theory and as such it has influenced 
constructivism. Pea. in hi s seminal article in 1985 elaborated upon ho"" different software is 
capable of not just amplifying the human mental po'veL but can also reorganize mental 
functioning. Accordin g to him amplification is characterized by the action being more 
efficient and faster through the use of the technology: whereas reorganization is characterized 
by the learner being in vo lved in mental processes that bring about quality problem-solving 
and which would be imposs ible to do without the computer program. Pea summarizes the 
reorganization of the mind thus: 
The closing of the gap benveen thought and action. bet""een hypothesis and 
experiment. that these technologies enable and the rapid cycles of propose-test-revise 
that they thereby allo"" (much like the bases of spreadsheets and mathematics 
software ) appear to have deep qualitative effects on ho" problem solving occurs. 
which are not anticipated or captured by the amplitier metaphor (1985: 174) . 
The above quotation brings two ideas to the fore: the acti ve processing and manipulation of 
information by the learner and the identification of thi s process as problem-solving. These 
ideas relate to ho" constructivism has been described in literature. Gardner has stated three 
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basic premises of a constructi v ist learnin g environment. They conclude that understanding is a 
result of: 
• the learner reshaping and transforming information 
• students striv ing to reduce discrepancies between what they know and what they observe 
• one' s knowledge being refined through negotiations wi th others and evaluat ion of 
individual understandings. This is ev iden t in co llaborative groups that allow a student to 
learn the views of others in order to challenge and test the v iab ility of hi s or her own 
views (Gardner cited in Morrison el aI., 1999:6). 
In constructi vist theory. emphasis is placed on the learner rather than the teacher. It is the 
learner who interacts w ith objects and events and thereb~ gai ns an understanding of the 
features held b~ such objects or events. The learner. therefore. constructs hi s/her own 
conceptua li zations and so lutions to problems. Learner autonomy and initiative is accepted and 
encouraged. In the use of ICTs, the learner interacts with the computer program he/she is using 
in order to construct knowledge. 
Constructi v ists view learn ing to be the result of mental construction , s imilar to cognitive 
theo ri sts. but they go further and expla in how thi s is fostered by the learner's and other 
learners' experiences. Students learn by fining ne\.\ informat ion together with what they 
already know. People learn best when the y activel y construct their own understanding. 
Salomon. Perkins and Globe rson exp lain how there is a mind-machine co ll aboration durin g the 
use of the 'intelligent technologies' ( 1991 :4). At fi rst the authors distingui sh between effects 
wilh a technology and effects of a technology. Effects lI-ilh a technology mean that people 
enlarge their performance with mach ines and thi s is simil ar to Pea's amplification of cogn ition 
(1985: 167). And effects of a techno logy mean that a learner acquires cogniti ve ski lls or 
strategy during partnership with the machine and th ese rem ain with the learner long after the 
learner has used the technology. Hokanson and Hooper refer to the cognitive capabi liti es that 
stay with the learner after using a technology as th e resid ual effects (2000:547) of the 
computer. 
In constructi vist thinking. learning is also affected by the context and the be li efs and attitudes 
of the learner. Learners are encouraged to advance the ir own solutions and to tryout the ir 
ideas and hypotheses. They are g iven the opportunity to buil d upon prior knowledge . Unlike in 
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the behaviouri st approach. constructivism encourages learners to demonstrate different 
behaviour because their constructions will be different and there is no way that each learner' s 
behaviour is going to be predictab le. If the use of the constructivist approach can result in 
learners coming up with several ways of so lvi ng a mathematical problem. for instance. this 
could demand a great deal of preparation on the part of the teacher. The teacher has to be 
conversant with a range of the ways of so lving the problem and maybe thi s is the reason why 
anecdotal evidence sho\Vs that it is not a very popular approach with teachers. 
In my opinion. the three learning theories are complementar~ to each other. The behaviourist is 
concerned with how instruction is carried out systematicall~ so that there is effective teaching 
and learning. while the other two theories try to understand hov. learning occurs in the minds 
of the learners and in relation to others. The main criticism of constructivists by behaviorists is 
that the process of learning is not systematic. Constructivists claim that there is nothing 
s ~ stematic about the way that we construct knowledge: every learner has different social 
experiences resulting in multipl e rea lities (Vygotsky in Kanuka & Anderson. 1999:3 ). 
Learner-centred approaches based on the constructivist theory have been recommended and 
encouraged in teacher workshops in Lesotho to no avail because the environment in which the 
approach is to be used is not conducive for the teachin g approach. Most secondary schoo ls in 
the country are characterized by large classes (45-60) and proper learner-centred teaching 
where teachers have to familiarize themselves with the social and cultural backgrounds of each 
learner and then tailor-make the instruction appropriatel~ does not seem to be feasib le. 
Anecdotal evidence sho\Vs that thi s more individually responsive instruction is not easy to 
implement and teachers tend to reso rt to what I coin a 'superficial' type of learner-centred 
teaching. 
According to Hammond there are three significant concerns about uSing the constructivist 
technique with computers: 
• It imposes an additional burden on the teachers at a time when the~ may not have moved 
sufficiently up the learning curve: 
• supporting software may not be available: and 
• assessment tools ma~ not be in place (1995:10). 
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In the discussion so far I have tried to establish the underlying reasons why governments and 
schoo ls have felt compe ll ed to introduce computers in schools generally. The discussion on 
learning theories has endeavored to explain the educator·s perspective with respect to ICT 
implementation in the classrooms. Implementation can be thought of as occurring at three 
levels: country level. school level and classroom level. The rationales discussed above relate 
mainly to country level implementation. and as such should assist governments in formulating 
policy to gu ide practice at schoo l level. The next section describes a relationship between the 
rationales and the implementation strategies. A more detailed examination of implementation 
strategies in a fe\\ developed and developing countries in a later section will hopefully provide 
insight into why and how the ICT implementation efforts in these countries have progressed. 
2.4 Linking the Rationales to Implementation Strategy 
It is only logical for governments to introduce computers in schools when they are clear of the 
reasoning for doing so. Hawkridge el al. have provided suggestions for ho\\ country level 
implementation can be carried out depending on the rationa les motivating the implementation 
(1990:23 ). 
For a social rationale which is realized in schools by the teaching of computer awareness he 
suggests 10\\ cost micro-computers: large numbers of schools to be involved: and several 
teachers who can teach all students only in the second year of secondary schoo ling. He also 
provides an explanation to support his suggest ions: 
Under the social rationale. teachers are trying to demystify computers by establishing in 
the minds of as many as possible a general (but very basic) awareness of how computers 
work and ho\\ they are used in society (1990:42). 
Because the purpose of the social rationale is just to demyst ify computers in the minds of the 
learners there is no need to buy expensive equipment and have intensive training of teachers. 
Most of the teaching can be done through visiting places where computers are used 
intensively. such as busi ness places. government ministries and other private offices. In 
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addition software that simulates how compute rs work in the real ,"orld can be used to teach the 
learners (Hawkridge er 01.. 1990:39). 
For pursuing the vocational rationale. Hawkridge er 01. suggest the purchase of medium-
priced computers and better trained teachers (1990:40) Since the equipment wi ll be much 
more expensive. schoo ls can only be provided with a fe\\ computers for selected classes of 
students. Hardware and software provision can. therefore. be limited to a minority of 
secondary schools on ly (fhid. :40). The learners can either stud y computer literacy on ly or 
both computer literacy and computer sc ience. The two courses wi ll be examinab le at the end 
of secondarJ schoo l ing. The output wi II then be learners with computer li teracy certi ficates or 
computer sc ience as related to the labour market. The courses should also offer the learners a 
possib ility of furthering their studies at tertiary institutions in computer sc ience . The result of 
thi s kind of strategy will be a smaller number of school graduates with computer science for 
the fe\\ computer-re lated careers (1990:23). 
For the pedagogic and catalytic rationales. far larger bills for hardware. software and training 
can be envisaged. One of the factors that inflate the cost of the equ ipment to ach ieve these 
rationales is the high expense that goes into "developing and marketing suitable educational 
software ... Indeed . it is so high that fe\\ countries have attempted it" (Hawkridge er 01 .. 
1990:23). Another factor that poses a prob lem is that the expensive sotiware is trequently 
imported from industrial countries and usually it is educationally and cultura ll y incompatible 
to curricula in developing countries (/hid. :23). Some countries may consider two or more of 
the rationales and then they w ill be faced with a more complex task of deciding on: school 
coverage: al location of varying hardware and software in the different school s: and how 
various cadres of teachers will be trained for the different computer courses that will be 
offered in the schools. 
Hawkridge er al.·s (1990) suggestions although made more than a decade ago can still work 
even today because not much seems to have changed in terms of technological advancement 
in developing countries in particular since then. Governments. such as Lesotho are still at the 
beginning of formal. government- led implementation and there is still a lot that they can learn 
trom the suggestions made by Hawkridge er 01. (1990). 
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The discussion above has briefly related policy to practice: awareness has been raised that the 
type of policy goal s can determine the most appropriate implementation strategy in a country_ 
This can assist deci sion makers on the type of hardware and software_ teacher training. number 
of schools to be involved in the program and whether all learners in a school will be pan of the 
program or not. The next section will discuss what ICT policy goal s some of the developed 
and developing countries have. how the policies have been implemented in schools and what 
factors either encouraged or hampered effective implementation . 
2.5 Rationale and policies in developed and developing countries 
In most countries the introduction of computers in school s was undenaken through the faith 
that ICTs would bring cenain benefits in the education sector like in other sectors of the 
workforce (Kennewell. 2000). For implementation to succeed there should be clear national 
and school ICT policies in place to guide use (Bialobrzeska & Cohen. 2005). Clear policies. 
strategies and action plans in education were formulated after many years of trial and error in 
developed countries (Kennewell el al.. 2000) . A scan of the countries ' policies and how ICTs 
are used in classrooms should indicate what rationale is being emphasized as well as highlight 
some of the enabling factors and challenges the countries are facing . 
2.5.1 Developed Countries 
More than 20 years ago. Bork made a prediction that computers would revolutionize the way 
students learn and as yet many research studies carried out in developed countries indicate that 
there has not been any major impact on student learning and the education system in general 
(Morri son el al .. 1999). This opinion has been expressed by man y authors as has been shown 
in the introduction section of thi s chapter. The countries to be discussed belo", have ICT in 
education policies. strategies and plans. They have endeavoured to answer the question : -Why 
ICTs in schoolso ' The challenges these countries are facing are mainly related to classroom 
implementation . 
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The United Kingdom 
In the UK. leT technologies were introduced into schools in the early 80s because computers 
were thought to have vocational. cognitive (pedagog ical) and societal benefits (Selwyn. 1999: 
75). The perceived vocational benefits of computers to learners by parents and government 
placed much pressure on schools: and therefore. schools were intimidated into becoming 
current and making learners funct ional members of soc iety (Selwyn. 1999:75). Perhaps. In 
response to these pressures and faith in the potential of ICTs to im prove standards In 
education. the LK government has put in place policies and strategies to implement leTs in 
schools and elsewhere. 
Some of the first initiatives in the 1980s and 1990s ,,,ere industry-driven and focused on 
supplying school s with ICT equipment with very little support for teachers on ho\\ it might be 
used (Kennewell el al .. 2000: Selwyn. 1999). Accord ing to Selwyn. the strateg~ that the UK 
government employed was to . insert' ICTs into schools at whatever cost to try to keep up 
with the grow ing use of IT in other sectors of society (1999:80) . 
In 1990. the UK also developed its first computer-related curriculum which \Vas seen as a 
subject in its own ri ght: ca lled IT (lhid 8). Later on. in 1993. the curriculum was reviewed 
and as part of the National Curriculum it was then called ICT. It was given the status of a 
subject in its own right as well as being a skill spread across the curriculum (Kennewell el al.. 
2000). To help schools achieve the demanding technology curriculum. the government 
through the National Curriculum Counci l (NCC) has prov ided guidance to schools. The 
guidance stresses that schools should have an information technology policy and a plan for its 
implementation (Robinson in Kearsley & Lynch. 1994). 
Presentl~ . the UK has the most notable. detailed and somehow extravagant first world ICT in 
education policy (Dawes. 1999 ). It has formulated its policy th rough its National Grid for 
Learning (NGfL) public-private partnership which has a commitment to integrate leTs into 
UK schools. colleges and libraries (Selwyn. 1999:63). The UK government is in partnership 
with the IT industry and huge sums of money have been spent to provide coordinated. nation-
wide leT use and teache r training (Dawes. 1999). The leading government partner in the 
strategic development and delivery of its e-strategy is BECT A (British Educational 
Communications and Technology Agency). Its role is to advise the government. coordinate. 
provide insight through analysis and research (Cloke & Sharif. 2001). 
Teaching aholll ICT occurs in all schools in the UK and it is regarded as an early stage of 
classroom implementation (Heppell cited in Cloke & Sharif. 2001 :7). Rarely is ICT used in 
core areas of the curriculum (teaching with or through ICT) such as mathematics and science. 
and the number of teachers using computers in secondar~ schools has remained 32% for 
several years (Kennewe ll el al .. 2000:6). ICTs are used more frequently in professional 
development. personal use. and administration b~ second ar~ teachers (Williams el ai .. 2000). 
Although in practice the vocational rationale is been realized in schools. both pedagogic and 
vocational aims are reflected in the NationallCT curriculum (Watson. 2001). 
The lack of clarity of the educational objectives for ICT over the last thirt~ years combined 
with lack of training of teachers have been some of the main contributing factors to the 
failures of the earlier initiatives in the UK (Kennewell el at.. 2000:7: Watson. 2001 :253). 
Additiona ll y. an array of problems has hindered the expected smooth adoption of the 
technology into schoo ls: many of the computers in the schools were obsolete and failed to 
work as intended: there was little or no technical SUPP0r1: there was no coordinated attempt to 
help teachers to integrate technology into the curriculum and there was lack of equipment and 
resources forteachers (Selwyn. 1999:80: Dawes. 1999:235). 
The majority of the obstacles above can be grouped into: Resource-related problems. teacher 
training issues and leadership & support. Recently. similar concerns have been rai sed and 
have been listed as factors on which schools need to evaluate their rCT performance. And 
these are listed as: Leadership and vision. curriculum. teaching and learning. assessment. 
professional development. resources and standards (BECT A. 2003). The three factors: 
curricu lum. teach in g and learning. assessment relate to classroom implementation and can be 
covered in professional development of teachers . 
United States of America 
It has been established by several researchers that the main purpose of leTs in US schools is 
to prepare children for the world of " ork: the vocational rationale (Morrison el al.. 1996). 
This is in agreement with Kearns who reported that the education sector in America has 
marshaled business support to integrate leT in schools as a way to meet specialist skill needs 
of industry (2002 :47). McMillan el al. (2003) have anal yzed leT policy documents and 
reports from the early 80s to the recent policies in the US. and have identified the main 
rationales for leTs in schools as : Technology as a tool in address ing challenges in teaching 
and learning: Technology as a change agent: Technology as a central force in economic 
competitiveness. These relate to the pedagogic. catal ytic and vocational rationales 
respectively . The last rationale al so refers to the desire of the US to maintain its high standard 
in the IT industry. 
The placing of computers in school s in the 1970s and 1980s preceded the delinition of 
appropriate computer skill s for learners in the US (Biner cited in Barron el al.. 2003: 490) . So 
there was no clarity of educational objectives for the use of IT in the L'S for more than 20 
years similar to the situation in the UK. There has been a standards movement for many years 
in the US to try and establish comprehensive educational objectives. The movement 
culminated with the International Society for Technology Standards in Education (ISTE) in 
1998 (/hid: 490). ISTE published the National Education Technology Standards (NETS) for 
learners. foll o\ved by standards for teachers (N ETS-T) in :WOO (Ih id). "The ISTE standards 
serve as the foundation for many state standards" (/hid. 491) . The US Department of 
Education has defined the baseline level competence for all students thu s: "When students are 
able to choose and use technology tool s to help themsel ves obtain information. analyze. 
synthesize. and assimilate it. and then present it in an acceptable manner. then technology 
integration has taken place" ( Barron el al .. 2003: 504). 
Concurrently. the No Child Left Behind (NCLB) act was signed by President Bush in 2002. 
This la\\ requires that all states should establi sh a system of achievement tests for learners as 
well as providing grants fo r states that meet specific requirements to integrate technology into 
the curriculum (Ihid..490) . The target date for technology to be fully implemented into the 
curricula and instruction was 31 December. 2006 for all states (/hid.:490 ). Individually. states 
have al so set technology benchmarks for different grade levels. 
I 
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The US Department of Education released a National Education Technology Plan in 2004 as a 
guide for all states and districts to prepare learners for the opportunities and challenges of 
tomorrow. There have been other National Education Technology Plans in the previous years. 
the 2004 one is the latest. A set of seven action steps has been developed with accompanying 
recommendations. The action steps are: strengthen leadership: consider innovative budgeting: 
improve teacher training: support E-Iearn ing and virtual schoo ls: encourage broadband 
access: move toward digital content: and integrate Data systems. The plan has been mandated 
by the NCLB legi slation. All states have been directed by this legislation to ensure 
technological literacy from the eighth grade (USA. 2004) 
It has been ascertained that the most commonly used software types in the class rooms in the US 
are mainly games. drill-and-practice. and tutorials (Morri son el at.. 1996: vii: Flanagan & 
Jacobsen. 2003: 125). Therefore. computers are used as ·toys· or . tutors' (Taylor. 1980) and 
learners become engaged with the computer as a way to enrich or reinforce the curriculum 
(Scrimshaw. 2004:5: Barron el at.. 2003: 493) and this relates. in part at least. to learning with 
the computer: the pedagogic rationale. According to Morrison el at. the way computers were 
used in schools. however. does not correlate with what the students were being prepared for in 
the workplace. where computers are used as tools (1996: vi i ). This indicates that there is a gap 
between the intended purpose of implementation and the actual implementati on. The majority of 
American schools are at the beginning stages of technology adoption: they are just beginning to 
obtain enough technology to be able to use it as a daily instructional tool (Johnson el at.. 
1999:28 ). However. models of good practice are evident in some US schoo ls and have been 
documented to enable schools to benchmark their capabilities against established best practice 
(Kearns. 2002). 
Despite large spending 011 resources. technology integration in the US has ranged from uneven to 
nonexistent (Flanagan & Jacobsen. 2003). Barriers to technology integration have been 
summarized by Flanagan and Jacobsen into: Pedagogical issues: concerns about equity: 
inadequate professional development: and lack of informed leadership (2003: 125). 
Australia 
A wide spectrum of measures has been employed in developing ICT policy in Australia like 
in the USA and UK (Kearns. 2002:45). The Ministerial Council On Education . Employment. 
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Training and Youth Affairs (MCEETY A) has made a demand that schools should integrate 
ICTs into their curriculum to improve student learning. At the national level. an IT Skills Hub 
was established in 1001 and funded by the government tojoin industry. education and training 
providers to ensure industry ICT sk ill s needs are met (/hid.:45). Individually. Australian states 
in partnership with industry have been active in developing policies to meet lCT needs. The 
emphasis is on the vocational and the catalytic rationales (/hid.:45). 
The MCEETYA lCT in Schools Taskforce monitors the progress schools are making 
implementing ICT in schools goals and each year they produce a report: the Australian 
National Report (ANR) on schooling (ANR. 2003). The 1003 ANR report has included the 
nationa l goal pertain ing to lCT. stating that when students leave school they should "be 
confident. creative and productive users of ne\\ technologies. particularly information and 
communication technologies. and understand the impact of those technologies In society 
(2003:2). 
There are two rationales implied in the goal: the vocational and social. using the technologies 
as productivity tools relate to the vocational rationale. For example. computers allow 
administration tasks to be performed more effectivel): calculating learners· marks can be 
done with ease using the spreadsheet program. And understanding the impact of the 
technologies on society relates to the soc ial rationale. The report also emphasizes that there 
have been improvements in regard to the use of lCTs as tool s: the pedagogic rationale : 
Schools throughout Australia assigned a high priority to the use of leT in teaching and 
learning. with broad recognition that lCT can provide powerful tools for learning 
across all areas of the curriculum (ANR. 2003). 
The lCT course curricula vary among the jurisdictions: a number of schools offer technology-
specific courses. some schools otTer leT -related vocational education and training courses 
and many school s offer industry-based technology courses such as those developed by 
international technolog) companies (ANR. 1003). It would seem that the Australian 
government has given schools the freedom to offer different lCT courses. maybe according to 
what works in their circumstances. 
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However. use of computers in Austra lian schoo ls has been described by Selwyn as 
inconsi stent (1999). Despite the different emp loyed ICT in education strategies. the Austra li an 
government is still faced w ith the follow in g cha ll enges: 
• providing teachers with professional learn ing opportunities to enhance their capacity to 
embed the use of ICT in teaching and learning. including the ways in which ICT can 
support assessment pract ices in schoo ls: 
• ensuring that uni vers ity teacher training courses equip new teachers with required ICT 
kn owledge and skills: 
• securin g further investment to ensure that a critical mass of quality dig ital content IS 
available to schools: 
• allocating sufficient recurrent funding to susta in schoo l strategies and initiati ves to ensure 
efficient integration of ICTs into the curriculum: 
• prov iding a ll schoo ls with access to affordable tel ecommunications bandwidth of 
suffic ient capac ity. rei iable infrastructure and technical support: 
• solving ne\\ technical chall enges in areas such as security management and the integration 
of d isparate software systems (ANR. 2003). 
Summary of rCT implementation rationales and policies in developed countries 
Pol icies and strateg ies intended for leT in education in developed countries seems to emphasize 
the vocati onal rationale with strong partnerships between ed ucat ion and industry. The general 
focus of policies in these countri es has been foc used towards long te rm objectives in equipping 
a ll learne rs with digital literacy so that speciali st ICT ski ll s can more readily be fostered on thi s 
base in the 'vorkplace (Kearns. 2002) . However. there is a gap between ICT curriculum 
objecti ves and actual practice in schools in these countri es. 
There are strategies to improve the ad min istrati on processes at the school s level and state 
level and these are being managed throughout the school sector. There are also certain 
structures in place to monitor progress in schools and document reports for the governments. 
The A ustrali an ICT in Schools Taskforce. the United Kingdom' s BECTA and the NCLB of 
the Un ited States. The cha llenges of the developed countries are related to improv ing the 
strateg ies that are al ready in place to ensure integration of the technology into the curri cul um. 
Professional development of the principal and teachers are some of the majo r concerns. 
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Resource-related issues such as securit~ management. technical support. reliability. inequity 
of access. lack of resources for teachers and bandwidth capacity have been declared as 
additional concern s. In deve loping countries. however. there seems to be lack of government-
led and coordinated ICT in education policies and strategies as the following discussion will 
reveal. 
2.5.2 Developing Countries 
Developing countries. especially those in Africa. seem to be still struggling with documenting 
ICT policies and those that already have policies in place. the ICT policies are general and 
intended to cover al l sectors of governments and not specifically the education sector. Therefore. 
ICT in education policies and strategies are still lacking in developing countries. partl y because 
ICTs remain a 10" policy or financial priority in most educational systems in Africa (Evoh. 
2007). This is understandable as African countries are faced with numerous educationa l 
challenges such as financial constraints. shortage of teachers. management challenges. 
marginali sed access to secondary education etc. (Evoh. 2007). 
Ghana 
Ghana has produced an ICT for Accelerated Development policy (ICT4AD) in 2003 covering all 
sectors in the country including the education sector. The key socio-economic development 
objective in education is .. to increase the national capacity for industrial production and promote 
sc ience and technolog~ act ivities that enhance industrial productivity" (Republic of Ghana. 
2003: 19). There is an element of the vocational rationale implied in this objective. and the 
miss ion makes thi s more explicit: ··to transform the educational system to provide the requisite 
educational and training services and environment capable of producing the right types of skills 
and human resources for developing and driving Ghana' s information and knowledge-based 
economy and soc iety" (Republic of Ghana. 2003:37). As well as the vocational rationale. there is 
the goal to ·transform the educational system': hence the cata lytic rationale. 
It seems that Ghana's ICT polic~ is very ambitious. The catalytic rationale demands highl y 
sk illed teachers in the field of leT and it is very expensive to implement (Hawkridge el a/ .. 
1990). even developed countries have not attempted it practically yet. although there is some 
intention to do so. In the education section of the ICT polic~. an intention to address the already 
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existi ng educational challenges through ICTs is expressed: the need to increase the literacy of its 
people and improve access to education has been stated in the policy strategies (Republic of 
Ghana. 2003:38). 
It seems that pnor to the formulation of the government ICT policy and init iatives to train 
personnel in the use of the technologies. ICTs had been used in many sectors in the country. 
Intsiful el al. wrote a paper in the same year that the policy '"as published: outlining potentials. 
opportunities and challenges in the implementation of ICTs in the country ( Ints iful el al .. 
2003 :2). 
One challenge indicated by Intsiful el al. was lack of clear guiding strategies and goals. The ICT 
policy that has been deve loped has at least developed a roadmap and strategies for government 
sectors. including education. Other challenges identified by Intsiful el al. (2003) can be grouped 
into: the unavail ability of. the cost of. unreliability of the resources and lack of ski lled manpower 
to prepare Ghana's people for the knowledge industry . Ghana' s ICT policy seems to emphasize 
preparation of its c iti zens for industrial producti vity and transformation of the education sector. 
South Africa 
South Africa has developed several policy documents re lated to the implementation of computer 
use in school s. One of these policy documents. the Draft White Paper on e-Education has 
provided a framework for the collaboration bet\Veen government and private sector initiatives 
(Hodgkinson-Wi lliams. 2005:1-2). The policy document states the main goal of providing ICT in 
educat ion as: "Every South African learner in the general and further education and training 
bands \V iII be ICT capab le (that is. use ICTs confidently and creatively to help develop the skill s 
and knowledge they need to achieve personal goals and to be full participants in the g lobal 
community) b) 2013" (RSA. DoE 2004: 17). The goal perta ins to the social rationale when it 
refers to learners being' full participants in the global community'. Another intended ou tcome 
stated in the goal is that learners shou ld acq uire skill s to 'ach ieve personal goals'. Personal goa ls 
for learners are basicall) further education and ICT related careers or employment. hence in a 
way thi s refers to the vocational rational e. The vocat ional in tent ion is emphasized more in the 
Further Education and Train ing (FET ) curriculum statement for computer-related subjects. In the 
National Curri cu lum Statement for Grades 10-12 the purpose of the curriculum is stated as: 
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2.1 The subject Information Technology will enable learners to understand the principles of 
computing through the use of current programming language. hardware and software. 
and these apply to their daily lives. to the world of work and to their communities (RSA. 
DoE. 2004: 9). 
It is evident from the quotation above that the vocational rationale. as well as the social rationale 
is being emphasized by the South African government. 
Lesotho 
Lesotho has also the need to place computers in education and in school s. partly because of the 
pressure from parents INorking in other sectors of the government and computer companies 
wanting to make big profits in schools. 
The introduction of computers in Lesotho secondary schools started sometime in the mid 80s. 
long before the government started initiatives to coordinate the efforts. Hence. these initia l efforts 
of individual schoo ls have been haphazard (Kebede. 2006:2). Another reason for the introduction 
of computers into schools was that computers were the latest technology that could be used for 
teaching and learning purposes and particularly because computers INere seen to be ··the latest 
expression of social progress" (Bowers. 2000: 19). 
Not on ly has the purchase of computers been haphazard . but curricula fo llolNed by schoo ls 
were developed in an ad hoc fashion as well. Private companies usually brought with them 
some type of curricu lum. whi le some school s follolNed the Cambridge Overseas curriculum 
and others hired special teachers who have decided what curriculum to use at each school. 
It was this haphazard acqu isition of computers and use of different ICT curricula by schools 
that necessitated the government to develop a certain uniform mechanism to enable schools to 
benefit from the resources that ICTs can offer (Kebede. 2006:2). Firstly. the government 
formulated an ICT polic: through the department of Science and Technology in the Ministry 
of Communications. Science and Technology. "The policy recognizes the introduction of ICT 
in education as one of the significant strategies towards developing Lesotho's information 
technology" (Kebede. 2006:2). As yet there is no spec ific leT in education pol icy to guide 
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implementation of ICTs in schools. A government of Lesotho ICT Policy document was 
released in March 2005 and the Minister of Science and Communications in its foreword 
stated that the goa l of the policy is ··to provide the nation with a vision and strategy for 
becoming a fu ll y integrated member of the Informat ion Society. The policy is intended to 
unite Government. industry. civil society and the general public in the achi evement of its 
nationa l deve lopment goals" (Lesotho. Govdoc. 2005:9). As yet. there is no ICT in education 
pol icy in Lesotho. 
Second ly. the department of the National Curriculum Development Centre (NCDq in the 
Ministry of Education Curriculum of Lesotho has developed a Computer Education 
Curriculum. The fini shed curricu lum was first published in 2005. whi ch rep laced the interim 
"pamphlets" that previously guided teachers in the implementat ion of the curriculum in 
fourteen pilot schoo ls from 2003 (M. Nketekete. personal conversation. May. 2006). The 
intention of the Computer Education curri cu lum is ··to equip secondary students with 
pertinent ski ll s fo r participating in the informat ion and knowledge society" (MoE. 2005: I ). 
The subject aims have alluded to the social. vocational and pedagogic rationales (MoE. 
2005: I). Nketekete has indicated that it was anticipated that the pilot-testing of the Computer 
Education curriculum was to provide input into the formulation of the ICT in education policy 
(2006:6). 
Parallel to these government initiat ives. two other initiatives came to frui tion between 2003 
and 2005. One of these initiatives was the establishment of a Non-Governmental Organisat ion 
(NGO): SchooINet-Lesotho. in February 2003. SchoolNet has the aim of bridging the "digital 
di vide' . supporting and promoting wider use of leTs in Lesotho schools (Kebede. 2006:2 ). It 
was piloted in five schools in the countr>. but now has a membership of 16 secondary schools 
(Kebede. 2006:2). 
The NEPAD e-schoo l ini tiati ve wh ich is an e-Africa Comm iss ion program conceived at the 
African Heads of states meeting in Lusaka in October. 2001 has launched its pilot phase in 
Lesotho in August 2005. The program intends to place computers and other related 
equipment in all primar> and secondary schools in Africa within a period of ten years 
(African Union. 2004:8). There are 16 African countries. including Lesotho. Ghana and 
South Africa in the pi lot phase of the project (African Union. 2004:8 ). NEPAD also aims to 
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bridge the 'digital di v ide' both within each country. w ith in the continent and as well as 
between the continent and the rest of the world . Its purpose is to prepare Africa's youth for 
"active and equal participation in the information society and knowledge economy" (African 
Union. 2004: 8). It is envisaged that in 2010 the pilot phase w il l end and there wi ll be a 
wider roll-out into all the secondary schoo ls in the continent. 
Summary of the rationales and policies in developing countries 
In the di scuss ion of developing countries there are similariti es in their ICT policies and 
cu rriculu m documents. the vocational rationale is expressed in a ll of them. South Afri ca and 
Lesotho's po licies a lso ind icate some soc ial rationale. Add itionally. Ghana' s policy includes 
some catalytic aspects. Strategies to implement [CTs in schoo ls are resource-related. planned 
and organi zed outside the school s by private companies and in vo lvement of the stakeholders 
in schools seems to be lacking. No documentation was fo und to depict what happens 
practicall y in school s. and whether or not there is a gap between the intended curricula and 
practiced curricul a. Deve loping countries a lso lack the necessary infrastruclUral preconditions. 
such as reliable telecom munications that will enable ICT implementation in schools. 
Additionall y. school s cannot afford the expensive [CT in frastructure. Therefore. for some 
years to come the [CT reso urces and staff development in developing countries w ill be 
outsourced as is the case in deve loped countri es. 
The three African countries discussed herein are invo lved in the NEPAD e-School Initi ative. 
This Ini tiati ve is a first one of its kind in Africa. African governments. the private sector. 
development agencies. foundation s and civil society ""have come together for a common ICT 
project in education. developed and dri ven by Africans and for Africa" (Chasia cited in Evoh. 
2007: 5). Perh aps the NEPAD initiative will so lve the problem of the lack of governm ent-led 
and coordinated ICT policies and strategies in some of these countries. Hopefully. NEPAD 
will a lso employ the private-publi c partnerships strategy that ensures fi nancial support. 
tra in ing support. and evaluation of [CT initiati ves in schools as in developed countries. 
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2.6 Chapter Summary 
The chapter commenced by establishing the reasons why governments and school s felt 
compel led to acquire computers by centering the discussion on Hawkridge· s rationales. This 
discussion highlighted the reasons for school level leT implementation. The influence of the 
learning theories on ho\\ computers were being used in schools as well as the benefits of using 
computers in teaching and learning were argued. This argument highlighted issues around 
classroom leT implementation. The rationale argument was later linked to ho\\ the focus on 
different rationale could assist policy makers and school management on appropriate policy 
development and leT implementation strategies. 
The next chapter will look more closely at models of technological infusion to understand the 
process of implementation by outlining the key ideas underlying the adoption and diffusion of 
new learning technologies. The chapter wil l also discuss the key issues identified in thi s review 
as intluencing le T implementation in schools. The issues are: principal leadership. professional 
development and resource provision and they will be a focus of this study. 
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Chapter 3: Key issues pertaining to ICT implementation in 
schools 
3.1 Introduction 
The chapter com mences by discussing and analyzing the concept of technology infusion by 
illuminating findings of several researchers as they investigated the process of ICT 
implementation in different countries. Th is will. hopefully assist me in understanding deeper the 
introduction of computers at the two leve ls of implementation: schoo l level and classroom level. 
Next. three major factors affecting the innovative process of ICT implementation will be 
discussed. namely. principal leadership. teacher professional development and resource 
provision. The debate shou ld highlight the roles of these factors and what features either enable 
or hinder the process of ICT implementation. 
3.2 Models of technological Infusion 
School and classroom ICT implementation is characterized by the emergence of different 
patterns (models) of change as schools strive to integrate ICTs in their classroom practice across 
the curriculum. Johnson el al. have observed teachers moving from the early adoption stage of 
classroom implementation to a more in-depth classroom transformation in the US (1999:28). 
Many authors have contri buted to the issue of models of change. also known as models of 
technological infusion . 
I mplementation models have been identified from research studies around the world such as the 
Yeun el al.(2003) mode l in a Hong Kong study: the Van Melle el al. (2003) model in a Canadian 
study: Mooij and Smeets (200 I) model in a Dutch study: the Dwyer el al.( 1991 ) model in an 
American study and L!NESCO' s (2002) international study model. The rationale behind the 
models is to define 'good practice' of ICT implementation in schools (Van Melle. 2003) so that 
there is a base line level of competence being strived fo r (Barron el at. . 2003). The concept of 
models of good practice has been adopted in the UK and USA as a strategy to encourage 
innovation and change in schools. A database of exemplars of lead ing practice is built and 
supported. The EL! Insight is one example of a program where case studies of 50 school s serve as 
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models of good practice (Kearns. 2002: 111). America also has a large number of models of 
innovative schools (fbid: 111). 
However. a "magic formula" or one best practice does not exist for the successful technological 
infusion in schools (Van Melle el al. .. 2003:283). What is best in one context may not 
necessarily be best in another context "and the fact that feT capabilities continue to evolve and 
the educational environment changes. suggest that the use of feT in teaching and learning will 
continue to be an emergent phenomenon" (fbid: 283). 
There are several developmental stages in all the models and the stages have been described with 
certain characteristics. The stages indicate the level of technology implementation. that is. they 
determine the degree with which the technology has successfully been integrated or infused into 
school practice and the number of stages range from three to five. The models are applicable to 
the implementation changes in educational systems. whole school level or teaching and learning 
as feT is being gradually integrated into the curriculum. 
Mooij and Smeets (200 I ) developed a model wh ich explains the developmental stages at school 
level. The stages of their model are described as: 
• Incidental and isolated use of leT by one or more teachers 
• Increasing leT awareness throughout the school 
• Building up ofsuflicient hardware and leT coordination 
• Ensuring enough support and didactic innovation 
• Integrating feT in teaching and learning (200 I). 
The first four phases \vere generalized from 10 case studies of feT implementation in schools in 
the Netherlands. whereas the last stage is a theoretical construct of the desired last stage as this 
had not yet been realized in the schools (Yeun el al.. 2003: 161). Mooij and Smeets' (2001) study 
focused on the technical history of feT use in the schools. while Yeun el a/"s model (2003) 
which is also a school level leT implementation model. focused on leT implementation history 
and development in the schools (Yeun el al.. 2003: 161). Another difference identified in the two 
studies is that Yeun el al. do not have successive stages. but have categorized the schools studied 
into three change model s. 
Yeun el af. developed three school-level models in their study. They were able to group the 
schools they studied into three clusters of characteristics pertaining to three different models of 
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change management observed at the schools (2003: 164) They named their models: the 
technological adoption model. the catalytic integration model and the cultural innovation model. 
"The different models of change reflect the different educational values and emphasis that are 
deeply rooted in the historj and culture of the schools presented" (Ibid: 168). The study has gone 
into the thick descriptions of the contextual characteristics of the schools. This was made 
possible by a sma ll sample of schools selected for the stud:. but with an international study like 
the UNESCO study. this would have been more tedious to do. 
The UNESCO model is an all encompassing model which has been developed through a study of 
ICT implementation in both developed and developing countries. It describes developmental 
stages at both the education system level. school level and teacher level (classroom level). The 
teacher level UNESCO model of technological infusion describes the implementation stages as: 
discovering ICT: understanding how and when to use ICT tools: integrating or embedding ICT 
across the curriculum: specializing in the use of ICT tools. 
One similaritj of all the models is that movement from one stage to the next is characterized by a 
shift from a teacher-centred to a learner-centred curriculum (Barron el 01.. 2003): from learning 
abaul the technology to learning and teaching wilh and Ihrough the technology. Teachers 
progress from a focus on the technology itself because they have not as yet made a link between 
their subject pedagogy and aims of the technology. The focus also shifts from the use of the 
technology to a focus on the learners' needs in relation to ICT as well as the usual subject aims 
(Kennewell. Parkinson & Tanner. :2000: 99). In addition to all these characteristics of the 
models. Van Melle (2003) provides essential elements or conditions that have to be present in a 
school system to encourage a shift from one stage to the next stage of the model. 
Van Melle's model will be used to develop a synthesized model because it seemed to resonate 
well with the conditions in the schools that participated in this study. His model has not been 
formulated from one aspect of implementation only. but is a holistic approach which considers 
essential elements that have to be in place in order to ensure sustainability regardless of a 
schoo l' s previous experience (Van Melle el 01.. 2003:283). The purpose of the study is to have a 
holistic view of implementation issues. so that I can be a position to provide advice in this regard 
on as many issues as possible. so this model is also relevant beyond the immediate use in this 
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study. Van Melle' s (2003) has three stages namely. Exploring. Expanding and Extending 
(Appendix A) which include the following essential elements: 
• leT used to enhance student learning 
• leT is an integral aspect of teaching 
• Profess ional support is on-going 
• Planning. budgeting and evaluation are key organizational activities 
• leT infusion is supported by collaborative efforts (fhid: 283). 
The purpose of using Van Melle' s model is to see at what stage the case study schools fit within 
the model. However. there are other models described herein that could also provide insights into 
the stages of leT introduction and implementation in schools in Lesotho. therefore a synthesis of 
a more detai led and relevant model to the Lesotho context wi II be developed later with reference 
to the other models. A short description of how the model will be developed follows. 
The Van Melle 's model will be used as a framework and the stages from other models will be 
located within this. The characteristics of the stages from the other models will be compared to 
find similarities to the Van Melle's stages and will be then be placed where they seem bener 
suited within the model. that is. either stage 1. :2 or 3 of the model. A sample of the synthesized 
model is shown as Appendix B. 
This model will be developed further to be used as a conceptual framework to discuss the 
findings of thi s study and hopefully be used subsequently as a tool for me to advise teachers in 
Lesotho. It could assist in determining stages at which school s are. within the broader Van 
Melle's model (Appendix A). The model s have been developed in developed countries where 
classroom implementation has been going on for a longer time than in developing countries. so 
some adaptation may be needed. 
3.3 What factors influence leT implementation in schools? 
School level leT implementation has been characterized by the availability of the technology in 
the school s (Tearle. 2004: 3) and the unavailability or shortage of computers and their 
peripheral s has been found as a key constraint in the integration of the technology in schools 
(Tearle. 2004). For the last two decades. particularly in developed countries. a great deal of 
money has been spend on hardware. software and infrastructure with lesser amounts on teachers 
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and principals: the main change agents in schools (Schiller. 2003: 171). From previous research 
in these countries it has been established that educational innovations usually do not succeed if 
teachers are not provided with the skill s and knowledge to carry them out (Pelgrum. 200 I). More 
imponant in the earlJ adoption of innovations are the 'gatekeepers' such as school principals 
(Pelgrum. 2001). 
3.3.1 Principal Leadership 
It has been argued from literature that leadership in the fie ld of educational technology is 
d ifferent in manJ ways from leadership in general (Kearsley & Lynch. 1994). But ICT educators 
can learn from the available substantia l literature on school effectiveness and improvement 
which identifies the leadership of the principal as a key factor in bringing about change (Schiller. 
2003). Principal leadership is going to be discussed in the next section as to learn from both 
developed and developing countries and inform implementation strategies in Lesotho. 
3.3.1.1 Developed Countries 
United Kingdom 
There is extensive research in the UK related to ICT implementation indicating the role of 
principal leadership. the strategies employed to inform and train principals to effectively lead the 
innovation in schools. In these studies factors enabling the implementation process and 
challenges thereof have been identified. Only a fraction of the available literature is discussed 
here. 
In his study of UK schools. Scrimshal\; found out that there were several preconditions that 
enabled teachers to successfu lly engage in innovative practice (2004: 17). The role of school 
leadership was centra l in meeting some of these preconditions (Ibid: 17). In the most successful 
groups of schools. the school leaders demonstrated these roles: collaboration with teachers. 
support of the innovation and risk-taking. inclusion of others in decision making (Ibid: 17). The 
atmosphere in these schools was such that teacher pioneers ,,,ere perceived to be important and 
other teachers felt comfortable using leTs (Ibid: 17). In these schools there is an established 
community of learners among staff members. External to the schools. there is a comm unity of 
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learners for principals that has been created in and beyond the UK to include other countries in 
the European un ion (Kearns. 2002). 
The European u nion has built a community of learners for principals to support each other as a 
strategy for continuous professional development of principals. A website called European 
Principals On line and accessed through the SchoolNet website has been established to foster 
exchange of information. ideas. good practice and even hints for beginning principals (Kearns. 
2002:58). 
I ndependentl~ . the UK has estab li shed a ational Co llege for School Leadershi p (NCSL). The 
co ll ege piloted a new leT train ing program for principal s in partnership with BECTA. DfES 
(Department for Education and Skills) and Ofsted (Office for standards in education). NCSL is 
committed to work ing at a local level to understand the context of school leadership and offer 
relevant. practical support to schoo l leaders in their locality (NCSL. 2007). As well as helping 
school leaders to tackle their unique challenges. the college shares good practice and ideas with 
the leaders. The training has been organized into stages to cater for the different strengths. needs 
and aspirations at al l stages of the school leaders ' careers. The stages have been named: 
Emergent. Estab li shed. Advanced and Consultant leadership (NCSL. 2007). 
This kind of organization of the training is in agreement with Tearl e's op inion that the process of 
ICT adoption will occur in stages over a period of time whether speeded up or not (Tearle. 2004: 
23). She also notes that people's needs and expectations change as they become famil iar with the 
techno logy and so this needs to be considered in the implementation process (Ha ll & Hord cited 
in Tearle. 2004:23). 
ICT implementation strategies in the UK seem to be organized. controlled and funded by 
government as well as covering different aspects of implementation. Despite the organized. 
government supported strategies for principal s: principal s are still experiencing some mishaps in 
leT implementation at the classroom level. School level policies for use of ICT are not related 
to more general policies and plans for learning and teaching: principals are concerned more with 
providing guidance. budgeting and purchase of ICT equipment and less with pedagogy and 
effective learning using ICT: principals are aware but not sure ho\\ to promote effective use of 
leT for teaching and learning (Oonneley. 2007). 
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United States of America 
Similar to the UK. the USA has an extensive research on principal leadership and the issues 
pertaining to th e role. strategies to develop the principal and what enables and hinders the 
principal to effectively lead the leT implementation process. The various strategies employed to 
equip administrators with technology leadership skill s cou ld be as a response to thi s extensive 
research. 
The National Educational Technology Plan (USA. 2004) has listed steps in attaining the goal to 
transform education through leTs in the US. The seven steps are listed as : strengthen leadership. 
cons ider innovative budgeting. improve teacher training. support e-Iearning and virtual schoo ls. 
encourage broadband access. move toward digital content and integrate data systems (USA. 
Department of Education . 2004). Several recommendations have been made for each step of 
attaining the goal to transform education through leTs. The follow ing recommendations are 
made with regard to strengthening leadership: 
• Invest in leadership development programs to develop a new generation of tech-savvy 
leaders at every level. 
• Retool administrator education programs to provide training in technology decision 
making and organi zational change. 
• Develop partnerships between schools. higher education and the community. 
• Empower students' participation in th e planning process (USA. Department of Education. 
2004). 
The International Society of Technology in Education (lSTE) is an organi zation responsible for 
the technology standards movement in the US and other countries. The National Educationa l 
Technology Standards (]\jETS) is a project of ISTE that has deve loped technology standards for 
admin istrators. teachers and students. NETS has published leadership guidelines through 
Technology Standards for Schoo l Adm ini strators (TSSA J. TSSA has identified knowledge and 
skill s constituting the core of what every administrator needs and should be ab le to do with 
technol ogy (IST E - NETS. 2000-2005). The knowledge and ski ll s that characterize principals 
who effectively lead the leT integration performing tasks that have been categorized into: 
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Leadership and vIs Ion: teaching and learning: producti vi ty and profess iona l practice: support. 
management and operations: assessment and evaluation: soc ial. legal and ethical issues (Ibid). 
Australia 
There are numerous studies of principa l leadership in the implementation of leTs in school s in 
Austral ia. The research has revealed that policies are in place in the country to ensure that 
principals use the technolog ies and the y are trained to reach a certain ex pected level of 
competence . Strategies such as providing laptops for principals and setting standards of working 
w ith regional education authorities has ensured the adoption of the technologies by principals. 
Schill er. in hi s study on principals in one urban region (NSW) of Australia has found out that 
they have certa in challenges and concerns in regard to leT integration in teaching and learning. 
There were also huge variations between principals in terms of their use of leT. and preferences 
in learning about leT (2003: 183). Schiller (2003: 172) has identified that principals are faced 
with many challenges that can be grouped into principal competencies. teacher support and 
resources (Table 3.2): 
Table 3. I: Principal Challenges in Australia 
Principal competencies I Support of teachers 
The role of the principal in leT . Concerns about providing 
implementation I appropriate teacher training 
, 
Reliance on inexperienced peers and 
over-e~er sales persons for advice. 
~o knowledge of actual use of ICTs b~ 
other principal s 
Apprehension about personal use 
! Strategic planning for leT 
I inteoration into the curri culum 
Resource related 
Concerns about access and 
maintenance of hard ware and 
software 
The Educati on and Tra ining Department in Australia recently formulated a po licy on leT 
integration in schoo ls and one of its obj ectives was that "by the end of 1999. a ll principals in the 
SW government schools were requi red to be famili ar with computerized schoo l reporting 
systems and to use a personal e-mail address" (Schiller. 2003: 172) provided by the department. 
As a result of this policy obj ective. the majority (93.5 percent) of principals in thi s reg ion were 
using computers at home and at school. They used computers for the following purposes: 
51 
• Working on school newsletters. correspondence. planning and other administrative tasks 
at home: 
• Word processing. sending and recelvmg e-mails and accessing the World Wide Web 
carried out both at home and at work (Schiller. 2003: 174). 
As principals underwent training and used the technologies they have indicated preferences in 
learning about computers and these are listed below: 
• Experimenting (or playing) with a computer at home and at work: 
• Getting help from a colleague or district technology advisors at the time of need: 
• Targeted. short workshops with one-on-one assistance or personal tuition: 
• Participation with small groups of peers and colleagues (Schiller. 2003: 182). 
Certain leadership styles or roles have been identified as conducive for the effective 
implementation of ICTs into the curriculum. Moyle (2006) has demonstrated that those leaders 
who articulate a vis ion: model good leT practice: drive change and remove barriers to change: 
secure ICT expertise etc. can effectively facilitate the integration of ICTs in teaching and 
learning across a school. Additionally. Schiller (2003) has illustrated that principals who were 
initiators. rather than managers or responders are more likely to lead their teachers to successful 
use of ICT in the day-to-day activities of classrooms. Thi s suggests that training of principals 
should be at the forefront of ICT implementation so that principal s can lead teachers in the 
implementation process. 
Summary of principal leadership in developed countries 
From the study of principal leadership and ICT implementation in developed countries certain 
issues have come to the fore. There are certain preconditions that have to be present in a school 
to encourage teachers. the main implementers in a school to engage in an innovative practice 
such as integrating ICTs into the curriculum (Schiller. 2003). These preconditions are similar to 
what Yeun el (1/. refer to as the contextual characteristics of a school (2003: 164) or Van Melle ef 
or' s essential elements in leT implementation (2003: 272). The role of the principal is critical in 
meeting some of these preconditions. Relating the idea of preconditions to the main research 
question of the study in question. I realize that the preconditions correspond to the enabling 
factors. 
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Another issue that has surfaced in thi s section is that the type of ICT policy and strategies 
enforced by government determines the extent to which principals prioritize ICT implementation 
in their planning. In developed countries. where ICT in education is a priority. challenges 
encountered by principals as they developed personal competences with ICTs. as well as when 
they assisted staff members and students to acquire their own skills and knowledge. are more 
evident. Preferences for training have also emerged as principals explored. attended training 
sessions and sought for help from colleagues. It is therefore. easier for governments in these 
countri es to deploy intervention strategies to counteract the challenges emergmg and hence 
enable progression of the ICT implementation process. 
3.3.1.2 Developing Countries 
The discussion that will folio" will nO! be as detailed as in developed countries. Research on 
what enables principals to effectively lead the implementation process and principals' 
perceptions on the challenges and preferences of training was not found. What seem to be 
available in the three cited developing countries are the strategies for the profess ional 
development of principal s. 
Ghana 
Ghana has established a Centre of Excellence in Information and Technology for not only 
Ghana's benefits but also for the West African region as a whole in 2003. The Centre is called 
the Ghana-India Kofi Annan Centre of Exce llence in ICT and it is the first Advanced 
Information Technology Institute. The centre also houses West Africa's first supercomputer. It 
can host close to 1000 Information technology professional s. researchers. visitors and trainees at 
any given time. Ghana is partnered with India. a nation that is recognized as a pacesetter in the 
g lobal knowledge economy. Their outreach programs are intended to demystify ICT with special 
groups includ ing market women. taxi drivers. students in senior secondary school s etc. The 
centre is involved in several acti v ities in the country: 
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• It bu ilds networks to build beneficial partnerships 
• It hosts sem inars for stakeholders to share experiences and technical know-how 
• It offers specialized training courses to decision-makers and important soc ial groups such 
as parliamentarians. 
• Cooperate training programs are offered geared to improve productivity and profits 
• Working with communities to test innovative ICT solutions in different rural and urban 
settings (Wikipedia). 
The centre seems to be committed in extensive training of all its professionals in lCTs. The 
Associated Schools Project Network (ASPnet) launched with the support of UNESCO's 
Information for All Programme (lFAP) in 2005 is another initiative in the country targeted for 
primary and secondary schools. There are 130 primar) and secondar) schools involved in the 
ASPnel project. Its main objective is to provide a series of ICT training courses for fifty 
headmasters and teachers from se lected ASPnet schools. The project has also built an ICT centre 
with the intent ion to train resource persons to support the project schools (UNESCO. 2005). 
ASPnet is not the onl) project In Ghana with the intention to provide leT professional 
development to teachers including principals. The Microsoft Partners in Learning Program was 
established in 2004 and it is a public private partnership with the goal. among other goals to 
estab li sh initially four academ ies for the training of professionals. There is also a program 
dubbed the Global e-Schools and Communities Initiati ve (GeSCI) established in 2003. The 
program's Master Plan 'vas an answer to the earlier haphazard attempts to integrate ICTs into 
school s as the plan is an all encompassing program to drive all other ICT in Education Projects 
(Republic of Ghana. MoE. 2007). The plan proposes capacity building as one of its activities for 
the deployment ICTs to schools. The most recent (launched in 2005) NEPAD e-Schools 
Ini ti ative also aims to provide school managers with leT sk ill s to enable them to facilitate the 
efficient management and administration of schoo ls (Republic of Ghana. MoE. 2007). 
South Africa 
There have been some initiatives in South A frica to support and train principals in the 
implementation of leTs in schools. Two of these initiatives will be discussed. One of these 
initiatives is a training which has been organized into courses and presented in workshops for 
principals b) SchoolNet South Africa. The courses have been arranged into modules and 
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presented in \Vorkshops which may vary in length from 1-3 hours. The modules .are arranged 
thematically into: What princ ipals can do with [CT. what learners and teachers do with ICT. how 
schoo ls manage [CT. The courses are also su itable for provincial management educators and 
schoo l management personnel (SchoolNet SA. 2003). 
The other initiative is a book published by the South Afri can Institute for Distance Ed ucation 
(SAIDE) to .. provide support for principals and other se ni or managers in managing the 
integration of computers and related resources into teaching and learning activities in their 
schoo ls" (Bia lobrzeska & Cohen. 2005: 6). 
Prior to the publication of the book. with the financial support from the Royal Netherl ands 
Embassy. SA IDE undertook a stud~ of 21 schools to investigate the use of computers for 
teaching and learni ng in schools . The findings from thi s research revealed that one of the reasons 
why ICT projects were not succeeding was that principals were not properly informed about 
what JCTs can and cannot do (Bia lob rzeska & Cohen. 2005:6). The DoE commiss ioned SAIDE 
to produce a book for secondary school principals as a gu ide to the introd uction of computers in 
schools by consolidating the knowledge that the research team had ga ined from the research . 
Some of the chapters in the book have given a detailed guidance on developing a shared vision 
for ICT use. strateg ic planning and management: implementing the vision and some practicalities 
stich as budgeting. locating and securing computers. purchasing computers and developing and 
support ing staff (Bia lobrzeska & Cohen. 2005:5). 
Lesotho 
In 1996 Mathot conducted a survey of schoo ls that used computers in Lesotho. and he identified 
problems that the school s offering computer studies were facing (Nketekete. 2006:4). Among the 
li sted problems. Jack of suffic ientl y and appropriatel) qualified Basotho teachers: lack of 
profess ional sup port by school administration were reported (lhid.:4). Ten years later. in 2006. 
Nketekete identified the type of support received from the school and NCDC. teacher 
qualilications and exper ience as some of the facto rs that contributed to poor performance in 
Computer Educat ion Examinat ions in Lesotho (2006 :7). In hi s conclusion. Nketekete states that 
the factors he identified as contributing to poor performance in Computer Education in the trial 
school s may be addressed when the MoE develops an [CT in educati on po li cy. Hopefully. such a 
policy will "identify strateg ies and support systems necessary for implementat ion" (2006: 14). 
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Nketekete also recommends that "principals should be trained on developing action-oriented 
schoo l-based computer education policies" (2006:14). 
Several strategies have been employed in supporti ng and training of principals to ensure 
effective implementation of ICTs in schools in developing countries. Computer literacy courses 
and spec ial ized training courses have been designed and offered through workshops has been 
identified in Ghana and South Africa. ICT Centres have been establ ished to assist schools: and 
books have been written specifically to provide support for principals. In Lesotho. none of these 
strategies are evident as yet. And one of the reasons for the lack of organized support and 
training for principals may be lack of expertise in the field of ICT in education. 
3.3.1.3 The Role of Principal Leadership in Implementation 
Educat ional leaders have always been bestowed with the responsibilities of managing change in 
schools. staff development and retention as well as the day-to-day admini stration of the school. 
These roles of the principal are carried out with in educational policy laid down by education 
authorities. leT imp lementation is a change with an additional burden of re-sk illing and 
employing ne\\ staff in a school. and as such it brings with it certain challenges to th e school 
leader. 
Technology integration into the curricu lum has been linked to the constructivist teaching and 
learn in g in th e earl ier discuss ion of learning theories. Drawing from the di scussion of principal 
leadership in the various countries and also from Matthews and Crow's conception of 
constructi vist leadership being intimately tied to learning (2003: 12). one realises that there are at 
least three key points to consider regarding principal leadership from a constructivist perspective. 
These are: The principal as a learner. the principal as a leader of learning. the principal as the 
manager of a technology-enabl ing environment. 
Principal as Learner 
The principal as a learner refers to the principal being actively involved in activities that will 
bring understanding of what the technologies are capable of at school level and classroom level. 
He/she has to demonstrate the desire to be an ICT learner along with teachers and learners. This 
involves: 
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• Appra ising how teachers are USIng computers In meaningfu l ways with learners. The 
classroom experience of the use of computers with learners should fami liarise the 
principal with the teaching and learn ing strategies afforded by the techno logy (Yeun el al.. 
2003:127). 
• Studying and commun icating relevant literature about leT in education in general. Yeun 
el al. encourage examining implementation history and deve lopment in school s to learn 
from more developed countries (2003: 161 ). 
• Attending principal workshops and conferences in whi ch there is awareness raising and 
information on ICT integration issues. This facilitates learning fro m other principals and 
schools. locally. regiona lly and international ly: 
• Familiarising themselves with policy documents and curricu la around ICTs in Education: 
• Join ing or creating trend-watching groups to be alert of latest innovations and trends as 
wel l as networking with other principals. businesses and organisations on line (Mason. 
2005 :47). 
Principal as Leader of learning 
Us ing ICT in schoo ls is strongly dependent on the school leader' s v ision and understanding of 
the role and impact of ICT in the curriculum (Yeun el al.. 2003: 158). As a leader of learning. the 
principal must also be a role model and lead by example (W illiams el al.. 2000:318). Leadi ng by 
example means that the principal is seen us ing the lechnolog). Price (2005): Matthews and Crow 
(2003): Flanagan and Jacobsen (2003) suggest specific act iv iti es: 
• In itiate the development of the schooJ"s ICT vision. policies and strategic plans: 
• Model and instil behaviour of lifelong learning in teachers and learners by being an 
adventurous learner. For example. model technolog) use in presentations. electronic 
communication of daily bulletins (Flanagan & Jacobsen. 2003: 125). 
• Encou rage collaboration and action research projects by teachers: 
• Organ ise professional development events that focus on teach ing and learn ing. both with 
or without ICT. Substitute teacher time for profess ional developme nt: 
• Arrange vis its to ICT-enriched schools to learn Irom : 
• Encourage teachers to reflect on. and make decisions about their own ICT development 
needs on an ongoing basis: 
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• Prov ide opportunities for teachers and learners to develop and display leadership abilities 
in ICT: 
• Create working teams to facilitate technology integration (Matthews & Crow. 2003: 12) 
The principal as a leader of learning has been real ised in a UK study carried out by Scrimshaw 
(2004) In thi s study it became evident that the ro le of the principal was critical in meeting some 
o f the preconditions that encouraged teachers to successfu lly engage in innovative practice. The 
principal had to demonstrate skills of collaborating with teachers. support of the innovation. and 
inclusion of teachers in decision-making. And in Northern Ireland. the use of ICT and its role in 
educat ion is an integral part of the Profess ional Qua lificat ion for Headship (Insight. 2005 :34). 
The principal as a manager of a technology-enabling learning environment 
Leaders have to create an environment that will enable ICT integration into the classrooms. 
Technology- enabled env ironments are the types that are favourable to "greater spread of 
student-centred uses of Icr' (Scrimsha\\ . 2004:4). In other words. this section is concerned with 
whether the school management offers a supportive climate for the use of ICT in the school. 
Practical dail y activities related to ICT in the school have to reflect this kind of environment. 
According to Price (2005) and Flanagan and Jacobson (2003) creating a technology-enabled 
environment for teachers means that principals have to: 
• Provide the resources to all members of staff in order to realise the shared vi sion: 
• Establish a technology committee with representation from parents. business. students and 
sta ff: 
• Plan and fund schoo l-wide professional staff development: 
• Recruit and retain highly trained staff members e.g. hi ghly trained librarians and computer 
teachers: 
• Initiate and facilitate meetings between technology experts and teachers: 
• Mentor and supervise classroom leT integration by teachers (Price. 2005:56: Flanagan 
and Jacobsen . 2003:1 34). 
Providing and managing resources is one of the strategies to ensure a techno logy-enabled 
environment. As a way to support leaders in managing resources. the UK government through 
BECTA has developed a national procurement and standards framework and specification to 
support decisions about effective purchasing of ICT products by school leaders (BECT A. 2007: 
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9). The frame\Nork ensures that the products purchased by the schools are fit for purpose and 
enable sustainable development. The framework has eight key elements and one of these 
elements is that schools are offered a range of suppliers who understand the needs of the schools 
(BECTA. 2007: I 0). 
For principals to carry out these activities they also need an effective external support. The 
support combined with a passionate belief in the potential of ICT and the principal's "own drive 
to learn: to be at the front of educational experiences and activities" (Schiller. 2003: 183) can 
promote effective school ICT implementation. [t is evident that in developed countries there is 
robust support from the central government. local education administration and public-private 
partnerships. [n developing countries. such as Lesotho and Ghana. coordinated [CT 
implementation is at its threshold and it remains to be seen what type of support will be offered 
to the schools. 
3.3.2 Professional development of teachers 
Teachers' confidence. competence. trust. support and personal experience have been documented 
by several authors as factors that playa role in the teachers' decision to assume a positive 
altitude toward learning and to experiment with ne\\ ideas (Adams. 1985: Tearle. 2004: 
Scrimsha\". 2004). 
3.3.2.1 Developed countries 
The United Kingdom 
It is part of national policy to improve teachers' confidence and competence in \Norking with ICT 
in the UK (BECTA. 2007:15). Therefore. the UK. like other European countries. is mandating 
standards of competence as an approach to pre-service training of teachers. This approach was 
adopted in 1998 when the country announced that all teachers should be competent in the use of 
leTs (Kearns. 2002: 50). "The European Computer Driving Licence is commonly used across 
Europe and sets a standard for basic computer proficiency" (Kearns. 2002:49). As \Nell as setting 
standards for professional development of teachers. the government provided incentives for 
teachers in the UK: teachers were offered a subsidy of 50 percent of the cost of a computer until 
in 2001 (Kearns. 2002:52). Another incentive has been providing laptops for both school and 
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home use. and e-mail addresses for teachers' personal use (fhid: 52). This has had a large impact 
on raising the confidence levels of teachers (Simpson el al.. 2005:337). 
Both in-service and newl: qualified teachers have had intensive training from 2001 in the UK. 
The UK adopted the policy that serving teachers as \Veil should be given the opportunity to 
achieve the leve l of ICT competence expected of newly qualified teachers (Keams. 2002:54). 
The training was funded by New Opportunity Fund (NOF) in a program known as the Learning 
Schools Program (LSP) (fhid: 54). LSP is a school-based training program. and it adopts a 
whole-school approach to develop effective practice in the use of ICT across all subjects. It also 
offers support both through local face-to-face sessions with its LSP advisers and through 
electronic conferencing. Teachers' responses to this program were found to be positive (Ibid: 
55). The UK has also provided an ongoing source of information for teachers on the web: the 
British Teacher Training Agency. Additionally. the European SchoolNet links teachers across 
Europe. so that new ideas flow easily between schools and countries. (Kearns. 2002: 57). 
It can be seen that the UK has not used one strategy for the training of teachers. The multiple-
training and vast educational experiences shared across schools ensure that training becomes 
differentiated according to teacher expertise. Teachers are also able to disseminate and access 
examples of good practice both locally and regionally (Scrimsha\.\. 2004:6). This builds teachers' 
confidence and motivates them in using the technologies. Despite this immersion of teachers in 
training teachers are still at the initial stages of integrating technologies in the classrooms and 
ICTs are most times used for whole class sessions and not small group and individuals (BECTA 
Report. 2007). This has been attributed to the timing and format of the professional development 
failing to fulfill teachers' expectations. Another reason given for the failure of professional 
development is that training of the education workforce involves changing the cultures of 
practice: a big challenge for training providers (BECTA Report. 2007). 
United States of America 
A number of states have mandated that new teachers should have received some degree of ICT 
training for licensure or certification. In addition. some states have adopted the system of 
identi t~' ing a number of levels of ICT competences to provide for incentives and progression for 
teachers. About half of the states have set some standards for ICT training of ne\.\ teachers 
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(Kearns. 2002: 49 ). For in-service training of teachers the US has established systems for support 
services to assist teachers as we ll as centres of excellence as a cata lyst to raising performance 
and standards (Ibid. :55). 
Another strategy that the L!S has employed for professional development of teachers has been to 
define basic concepts. knowledge. skill s and attitudes for applying technologies in educati ona l 
contexts through the ISTE NETS for teachers (NETS-T) which were build from NETS for 
students. These were developed for pre-service teachers but are also used by in-service teachers. 
All teachers seek ing certification in teacher preparation should meet these standards. Each 
standard is prov ided with performance indicators used in assessing teacher competencies 
(Kearns. 2004). 
In hi s paper Kearns concludes that the United States has a long way to go in regard to 
professiona l training of teachers (Ibid -19). Warschauer is in agreement with Kearns and has 
identified that the main concern of teachers is not access to the techno logies per se. but the way 
computers are used to educate ch il dren (2004:565) . The concerns raised by Warschauer have 
been categorized into: use patterns and ge neral education issues. 
Use patterns: 
• Emphasis was put on mastery of hardware or software functions rather than on underl ying 
learning outcomes: 
• Us ing ne\\ technologies doubled teachers ' work load because they had to develop back-up 
lessons and material s in case something went wrong with the technologies. e.g. web sites 
not be ing accessib le: 
• Uses of computers were more notable in some subjects than in others (Warschauer et al.. 
2004: 572-577). 
General education issues: 
• Teachers in the 10\\ Social Education Standard (SES) schools were torn between the need 
to prepare learners for the high stakes exams and engaging in innovati ve instruction using 
nev. technol ogies: 
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• They had to teach basic computer skills during class time instead of addressing important 
academic material s because learners did not have computers at home I ike in high-S ES 
schools: 
• When lov. SES schools were equipped with computers and Internet connections. attention 
was drawn away from important resources and interventions to address serious 
educational challenges a lready facing schools. such that the emphasis on provision of leT 
equipment proved to be counterproductive (Warschauer et af. . 2004 : 585). 
Where successes were evident in the integration of the ne" technologies into the curriculum: 
• strong teacher support networks operated within the school. The support structures were 
made up of trained teachers (12 in the cited school) as technology facilitators. media 
specia li sts. hardware and software caretaker. students used as technology aides fo r 
networking printers and Internet connections etc.: 
• extensive in-service train ing of teachers was available 111 uSll1g a range of office and 
educational software: 
• there \Vas a broad-based technolog) committee at the schoo l. This support network was 
faci litated by clear channe ls of communicat ion and coordinated etTort (Warschauer. 
2004:578). 
What Warschauer has highlighted above are some enabling and constraining factors for leT 
implementation in schools. The use patterns and general education issues noted seem to be 
impeding implementation while school-based support and training facilitate the process. 
Australia 
Despite the large expenditure on hard\Vare. soft\Vare and infrastructure there are still concerns in 
Australia that ICTs have not changed ho" teachers teach and hov. learners learn (Schi ller. 
2003: I 7 I) . Certain factors have been identified as hindering effective classroom implementation 
of ICTs in Austra li a. Clark has identified the fo ll owing constraints re lated to use of leTs in 
teaching and learnin g b: teachers: 
Teacher Interest and Competency - The fe\V teachers who used the technology in the classrooms. 
even occasionally. were viewed by their co lleagues as ·the computer person ' in their schools and 
departments. These teachers were expected by others to serve as teacher. trainer. fix-it person. 
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and spokesperson and all too often . as scapegoat when there were resource limitations. parental 
complaints and government initiatives pushing for more technology in the schools. The few 
interested and competent teachers can therefore be deterred from using the technologies by non-
users who are in the majority. 
Balance and continuity - There is a problem of implementing the technology while remaining 
focused on subject literacy and this is because of corporations who have been increasingly 
aggressive in their efforts to ·wire· up the classrooms with permission from the state. Australian 
school s are directly operated by the state (2004:5) . 
Clark (2004) has rai sed t\\ O issues that seem to hamper the use of the technologies by teachers: 
teacher attitudes and teacher preparedness. If teachers cannot balance the new ways and old ways 
of teaching. then there must be something wrong with teacher professional development: maybe 
it does not prepare them well enough before computers are placed in classrooms. 
Training of teachers has been carried out through the in-serVIce and pre-servIce modes in 
Australia as is in the UK and the USA. States and Territories operate a range of profess ional 
learning programs for in-service teachers through a variety of delivery methods: 
• Development of print-based and electronic gu ides for teachers 
• Creation of specific ICT professional learning programs supported by websites 
• Delivery of courses through face-to-face seminars and programs 
• Delivery of courses online 
• Use of in-school mentors or coaches (Australia. ANR. 2003). 
Many schools in Australia adopted the in-school professional learning modes using ICT coaches 
and mentors. The leading teachers or early innovators had their direct teaching responsibilities 
reduced so that they can mentor and support other teachers (Australia. ANR. 2003). As well as 
these programs. teachers have acquired basic leT competencies through quality digital content 
through different initiatives. delivery systems or portals. leT intrastructure and collaborative 
projects. By the end of 2003. 90% of teachers in Austra li a had acquired basic competencies in 
using leT (Australia. ANR. 2003). Many universities in Australia have taken specific action on 
the ident ified strategi c priority that universities shou ld be encouraged to ensure that their 
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graduates enter the workforce with the competencies needed. including information literacy 
skil ls and lifelong learnin g skills (lhid). This takes care of the pre-service training. However. 
teachers are st il l faced with the fo llowing challenges: 
• Developing and promoting ne\\ teaching practices that maximize studen t learning using 
leTs: 
• Using ICT as an educational tool : 
• Creating opportunities for teachers to upgrade and update ICT knowledge and skills: 
• Ensuring that all teacher educational programs prepare prospective teachers for the digital 
age. in which ICT is an important tool and is integral to student learning (Australia. ANR. 
2003 ). 
Developed countries are mandating standards of competences for both the pre-service and in-
service tra ining of teachers . The intensive and varied modes of training are accompanied by 
incentives to ensure increased confidence of teachers and greater impact. Despite this. there are 
still concerns around training and use of ICTs by teachers as has been highlighted in the three 
countries. The major concerns are teacher attitudes. general education issues and ensuring the 
number of teachers who use ICTs as an educat ional tool increases. 
3.3.2.1 Developing Countries 
Ghana 
Opoku has adv ised that there should be an aggressive human capacit) building in ICT through 
workshops. seminars. courses in collaboration with local and international institutions (2004). 
There are several ICT in education initiatives in Ghana with the purpose to equip teachers with 
the skills to implement leTs in the classrooms. The Ghana e-Schools and Communities Initiative 
(GeSCIl was specificall) designed to address the haphazard attempts to integrate ICT in schools. 
The GeSC I Master Plan is an umbrella programme designed to drive all other ICT in education 
projects in Ghana (Republic of Ghana. MoE. 2006). The plan details out four broad ICT 
applications necessar> in schools: improving teacher effectiveness is one of these applications 
(Republic of Ghana. MoE 2006). It is believed that teacher effect iveness can be enhanced by 
using ICTs in teacher administration tasks. classroom management and subject teaching and 
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learning (Ibid). There are several other Initiatives in Ghana that have the objectives to train 
teachers. and these are the NEPAD e-schools. the Kofi Annan Centre of Excellence etc. 
South Africa 
SchoolNet South Africa manages three large teacher development programs. The programs have 
either been developed or customized for the South A frican context and contain world-class 
materials (SchoolNet SA. 2003). The programs are: Educators Netwo rk. Intel Teach to the 
Future and Microsoft Partners of learning. These main programs cover a range of aspects of 
learning for teachers and these are: 
• Basic computer Skills e.g. creating a class database. create a worksheet etc. 
• Simple ICT integration lessons 
• Project planning with ICT integration 
• ICT Leadership 
• Accredited ICT integration qual ifi cat ion: ACE 
The Provincial Departments of Ed ucation and School Net SA offer these courses to teachers. 
SchoolNet SA extends the service by offering these courses to teachers who are not even part of 
the ir Department"s training schedule (Schoo lNet SA. 2003). 
Lesotho 
There has not been an) government planned pre-service or in-service tra ining of teachers in 
Lesotho. The NEPAD and SchoolNet Lesotho initiatives have in their plans training for teachers. 
but as yet have not been done on a large sca le. A fe" teachers from the NEPAD pilot schools 
have been trained for a 'veek and provided with ICT teaching and learning guides for support and 
reference while using computers with learners as we ll as perfo rmin g in-house train ing of other 
teachers in their respecti ve schools. Nketekete has carried out an investigation to find out why 
trial schools that had sat candidates for the first time in :2005 had such poor Computer Education 
exam ination resu lts: 72% of all candidates failed (2006:3). The findings in thi s study indicated 
that computer teachers did not receive adequate support from the schoo l management. NC DC 
and private computer business manage rs (Nketekete. 2006:9). Another constraint mentioned by 
teachers was that none of the teac hers had pedagogic training but had various certificates in ICT 
content (Ibid: 12). 
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In relation to the type of support that teachers thought was necessary to have performed better in 
the teaching of the Computer Education subject. they identified the following: 
• Procurement and purchases of adequate computer systems (both in terms of quantity and 
quality): 
• Speedy repairs and maintenance of the system: 
• In-serv ice training and assistance on ways to teach the subject (Nketekete. 2006: I 0). 
In relation to in-service training. teachers in the pilot school s teaching the Computer Education 
subject had expected NCDC personnel to have organised training on the teaching of the subject 
since most of the teachers did not possess any ICT pedagogic skills. Help from experienced 
teachers at the school s was not possible because they lacked the leT subject content. although 
they had pedagogic skills (Ibid: 10). It would seem that a combination of ICT and pedagogic 
skill s is necessary in classroom implementation of ICTs. It is my opinion that it would be easier 
to offer ICT skill s to existing teachers than equipping computer teachers with pedagogic skills 
and thi s may be the reason why developed countries have taken the former direction. 
In developed countries. the dominant trends in policies for professional development of teachers 
seem to be focused on ensuring that all teachers attain a basic level of competence in the use of 
ICT in education as well as encouraging continuous professional development within schools as 
learning communities and in collaboration with other learning communities elsewhere . In 
developing countries. there are not as yet establi shed profess ional deve lopment policies and 
strategi es. Teacher ICT training is through private. independent agencies such as SchoolNet SA. 
Microsoft Partners of learning etc. In South Africa. the Education Department is starting to be 
involved in teacher professional development. 
3.3.2.3 The Role of Professional Development in Implementation 
Tearle refers to training and support as one of the practical or ·tangible· Issues important to 
teacher take-up and use of ICT (2004: I 0). The other practical factors are: availability of the 
technology. leadership and time (Tearle . 2004: I 0). Different researchers have identified the lack 
or insufficient training of teachers as a critical constra int with regard to implementing the 
technology in the classroom (Pelgrum. 200 I: 165). Lawson and Comber emphasize that in 
education unlike in other tields. it is necessary to have t,,,o sets of training for teachers: that is. 
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skills training and classroom integration training (2002:423). The need to differentiate training 
for teachers has also been identified b~ Howie. Muller and Paterson. (2005) and Charalambous 
and Karagiorgi. (2002). However. there is no one genera l model for teacher training: certa in 
combinations of strategies and perspectives are likel y to be effective in different contexts 
(Adams. 1985). 
One perspective of looking at ho,," teacher professional development can be planned is to relate 
the training to the roles of a teacher in the teaching and learning process. These roles have been 
related to the seven roles of the educator in the "Norms and Standards for Educators" in South 
Africa by Bialobrzeska & Cohen (2005:20) . Similar to this perspective is the US' ISTE-NETS 
for teachers which have been designed specifically as standards in technology education. The US 
has defined concepts. knowledge. skill s and attitudes that have to be met by both pre-service and 
in-service teachers before applying leTs in teaching and learning. This type of professional 
development wou ld be quite a generalized one for teachers: perhaps su itable for pre-service 
training. Since the introduction of computers in schools started before government in itiatives to 
train teachers in Lesotho. and already schools are at different stages. thi s wou ld not be 
effectively address ing the present teachers' needs. 
A second perspective of looking at teache r professional development has been demonstrated in 
the UNESCO document (2002). Teacher professional deve lopment has been related to the ICT 
curriculum developed to match the stage of ICT development of each school. A teacher 
professiona l development programme that relates to each ICT curriculum and particularly to the 
stage of ICT integration in the school is then developed. Thi s could be suitable for the Lesotho 
context. since schools introduced computers in varying years. Therefore. schoo ls are at different 
stages of ICT implementation. However. there is a need for further research into the stages of 
deve lopment of the schools in Lesotho. The model of technological infusion to be developed by 
the researcher \\ill be usefu l in thi s activit~. 
The third perspective in teacher training is to match the training to the main identitied barriers in 
ICT implementation research. The planning of staff development is focused on addressing the 
barriers in integrating technology into the curriculum. This seems to be the trend in developed 
countries. Brinkerhoff and Bowdoin specifically developed an academ, for teachers to "address 
the barriers identified as limiting the effectiveness of techno logy professional development" 
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(2006:24). A similar finding has been documented in a recent BECT A report in the UK revealing 
that timing and the format of teacher professional development were the main limiting factors. 
'one of the literature studied has matched the situation in Lesotho schools as closely as the 
Brinkerhoff study carried out in New Mexico, in the United States of America. The barriers 
identified are very similar to the ones identified in the case studies in this research and they were 
grouped into four categories: Resource factors, Institutional and Administrative Support, 
Experience and Training. Teachers' attitudes (Table 3.2). 
Table 3. 2 Barriers limitin 
Resource Factors , Institutional 
Administrative Su 
• Insufficient computers. • 
peripherals and 1 
software • 
• Lack or limited Intemet ' 
access 
• Slow intennittent . • 
Internet connections 
• Lack of documentation 
supporting integration • 
• Lack of technical 
SUppOI1 and reliabilit\ I 
of the system 
Lack of scheduling of f • 
computer-aided lessons 
Lack of ti me to plan : 
technology -infused , . 
lessons 
Lack of time to share and I 
collaborate with I • 
colleagues 
No assessment 
teachers needs 
of 
• 
i • 
, 
I • 
Teachers' 
. Attitudes 
Not enough courses ' . Lack of 
are available for i interest I 
training i . Lack of 
Lack of technical- : motivation 
know-ho" by I' to 
teachers undertake 
ICT trained teachers i ICT -related 
move to highly-paid i courses 
ICT-related jobs t· Computer I 
Train ing of teachers I anxiety and 
under-funded in I lack of 
schools I confidence 
~~:~~i ng a once-off I :~to ven;~r; 
Lack of classroom i use 
management 
organization 
of the 
resources 
, 
and I 
skills I 
scarce , 
! 
The section of the table: 'Training and experience' shows that teachers ' needs are not assessed 
before training is organized to find out what the various teachers require. According to 
Brinkerhoff and Bowdin (2006). the format of the training should be in such a way that it covers 
technical know-how, classroom management and organization of the resources . Timing of the 
training is also not considered in preparation for the training: that is why the training is a once-
off event. 
Pelgrum in hi s study of developed and developing countries has concluded that there are diverse 
modes of staff development to meet the diverse needs of teachers. The most popular training 
modes for in-service teachers from the SITES-M I study were: attending external courses, 
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attending in-school courses. learning via technology coordinator. learning VIa teachers who 
replicated the delivery of external courses they had attended (2003:67). 
The diverse needs of teachers. the fact that ICT technologies change rapidly. and the preference 
of teachers for school-based. just-in-time training by colleagues within the same school 
necess itates in-service rather than pre-serv ice training of teachers (Pelgrum. 2003:99). In this 
way. the training can be on-goi ng and focused on the needs of the teachers at a particular time. 
Since pre-service training tends to be more generalized. it can only be more organized and 
effective once there is wide usage of the technologies in school s. Alternatively. the pre-service 
training can focus on the conceptual understandings of computer use in schools. not content 
knowledge per se. 
3.3.3 Resources 
unsu rprisingly. availab ility of the technology has received much attention in schoo ls than the 
previously discussed factors. that is. principal leadership and teacher professional development 
for ICT implementation. The avai labili ty of the technologies in schools has also been deemed the 
main ind icator of success ful implementation in schoo ls (Tearle. 2004). Coinc identally. the key 
constraint in implementation of the technologies is unavailability or shortage of the technologies 
in schools (Tearle. 2004) . 
3.3.3.1 Developed Countries 
United Kingdom 
Government init iatives in the UK have made investments directed towards three main areas: to 
increase the amount of and access to up-to-date ICT eq ui pment in schoo ls: to improve resources. 
particu larl y onl ine . to support classroom work: to enhance staff sk ill s in the use of ICT to deliver 
the curricu lu m (Simpson el al.2005:337). 
UK schools are relatively \Vei l equipped in terms of the ratio of computers to students (Pelgrum. 
2003) . Recentl,. in 2004. the UK government spent £Ibillion on ne\\ techno logies to ensure 
increased educational use of ICT in schools (Sutherland el al . 2004:413). Despite the availability 
of the computers in school s there are other factors related to resources that seem to inhibi t the 
use o f ICTs in the classrooms. Tearle advised that if the following factors are not in place in 
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schools effective use of leTs will be inhibited : Ease and flexibility of computer access. reliable 
equipment. maintenance and technica l support for teachers (2004:3). 
United States of America 
The United States is one of the leading exporter of information technology products (hardware 
and software) and expertise (Hawkridge er af.. 1990:5). The expectation is that all public sectors 
including schools in the US would be well equipped with the technologies "but only 12 percent 
of America 's schools can be classified as "high techno log: schools". and only 3 percent are 
.. target technology" schools where computers and digital techno log: are ubiquitous tools in the 
curriculum" (.Iohnson er al..1999:28). However. certain infrastructural items are in place in 
majority of schools in America: 60 percent of schools have a Local Area Network. and 70 
percent have access to the Internet (Johnson er al .. 1999:28) Despite the well equipped schools 
in the USA some researchers in the US have identified the following resource- related factors 
which seem to discourage effective classroom implementation 
• The types of technology. especially the software available. were not appropriate for 
classroom implementation (Morrison el al.. 1996:5). 
• Teachers reported that the ne\\ technologies were unreliable: the: did not work all the 
time (Warschauer er al.. 2004: 572). 
• Eq uity of access: 10\\ SES schools have low access to computers while the high SES 
schools have better access to computers (Flanagan & Jacobsen. 2003). 
It would seem that. the major concerns about the avai lable resources in school s in both the UK 
and the US are reliabilit:. su itab ility to purpose of use. equity and ease of access. 
Australia 
The Department of Education and Training (DET) provides computers to schools through 
centrally funded programs: the Bridging the Digital Divide Initiative (BOD): the Modernization 
of leT in secondary schools Initiative: IT grants: The RePC Program: provision of Notebook 
computers to teachers and principals and Edulibrary (DET. 2(05). The BOD is a 3- year program 
which aims to achieve a 1:5 computer: student ratio in all government schools and improve 
access to the Internet through enhanced computer networking. The modernization of leT in 
secondary schools initiative provides approximately 5 computers for every classroom in certain 
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government schools. IT grants are provided to some government schools to a total of $7mil lion 
every year to support school s to sustain and update ICT equipment. The RePC Program supplies 
computers and printers from government departments and industry to schools at no cost. 
Additionally. the DET provides notebook computers to teachers and principals in Victorian 
government schoo ls. [t provides and improves access to an electronic document repository called 
the Ed ulibrary . The Edulibrary consists of department-based information to teachers and 
principals (DET. 2005). 
The DET in Australia is ensuring quantity. quality of computers. Internet access. and incentives 
of notebook computers for teachers. as well as supporting online information. The strategies are 
centrally controlled by the Department of Educat ion: hence thi s may ensure use in schools to 
some extent unlike in Lesotho schools where the acquisit ion of computers by schools is optional. 
3.3.3.2 Developing Countries 
Ghana 
Information about the status of [CTs in schools in Ghana \Vas not found. but several authors have 
painted a picture of the country' s ICT infrastructure which may impede or encourage any [CT 
developments in school s. 
The development of the nation ' s telecommunications infrastructure is essential for speeding up 
the process o/" the exploitation of [(Ts in education. Generally. Ghana's physical 
telecommunications and communications infrastructure is under-deve loped and limited in 
coverage (lntsiful. 2002: Repub li c of Ghana. 2003). Additionally. high Internet subscription and 
running costs coupled with poor service are hampering efforts to install Internet connectivity in 
school s. There is also lack of effective management of net\Vork traffic and infrastru cture in the 
country (lnts iful. 2002). 
Recently. various investments in [(T infrastructure by existi ng Internet serv ice providers and 
Te lecommunication companies have been playing a major ro le in improving their service 
delivery and country coverage (Opoku. 2004). Other companies in the country have employed 
strategies to provide high speed access to the Internet and create [T villages at specific places 
with the intent to attract companies with in and outside the country into I(T related industries 
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(ihid.). In fact. there have been notable successes with regard to attracting foreign investors into 
the country. Several IT companies have invested in the country and they are generally satisfied 
with profits they are making (Ibid.). Recently. Ghana has signed an agreement with Microsoft 
Corporation. the richest I(T Company in the world. to provide resources to improve ICT in 
education in Ghana (ihid). NEPAD has also provided computers to some six Ghana schools 
through its e-school piloting initiati ve in 2005. 
Although the challenges and strategies discussed do not reflect the status of ICT implementation 
in Ghana schools. they highlight the impact of some national ICT strategies on ICT 
implementation in schools. The 10\\ country coverage of telecommunications may lead to a few 
schools being supplied with the Internet if alternatives of wireless connection tend to be too 
expens ive to install. Ho\vever. the high investments of IT companies in the country may mean 
more companies available to donate or loan computers to schools. 
South Africa 
In comparison to other African countries. South Africa is the best-connected African country. 
although 75% of its schools have no telephone lines (Kozma el at .. 2004:361). The national 
average for schoo ls with computers in 2002 was 39.2% while the national average for schools 
using computers for teaching and learning was 26.5% (DoE. 2004:12). 
Practica lly. there is a disparity in the provinc ial integration of ICT in education. Some provinces 
in South Africa have already made considerable progress in the implementation of the National 
ICT in education policy: these are the Western Province. the Gauteng Province and the Northern 
Province. They have been able to implement the policy through several projects: the Khanya 
Project. the Gauteng Online Project and the Connectivity Project respectively (Hodgkinson-
Williams. 2005: 2). The Khanya project empowers educators to embrace technology as a means 
to enrich the learning experience and the Gauteng Online Project is mainl y concerned with 
supplying ICT infrastructure to schools in partnership with the IT industry in the Gauteng 
province. 
The Eastern Cape is an example of a province that has not implemented the ICT policy as yet. It 
is still grappling with development of the provincial policy. However. there are some schools in 
the Eastern Cape which already have computers and problems of minimal and non-use has been 
identified in these schools. Hodgkinson-Williams (2005) has identified that the non-use of 
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computers already in schools in South Africa can be linked to the absence of school policy to 
guide implementation. The schooJ"s ICT po li cy is pan of a plan and it "needs to address logical 
aspects such as management of IT equipment (storage. safety. security) as well as use of 
hardware and software by staff and learne rs" (Bialobrzeska & Cohen. 2005:93). 
Lesotho 
The acquisition of computers in schools in Lesotho has been a private pursuit by individual 
schools for many years. Most schools in Lesotho obtained computers from private companies on 
a hi re basis. some acquired computers from donations and others purchased the equipment using 
school funds (SchooINet. 2006:2). The schools that purchased or received computers from 
donations usually allocated most of the computers to be used for ad ministration. teachers' record 
keeping and preparation purposes only. The schools that hired computers from private 
companies had sufficient numbers that could also extend to student use. 
A government-led Initiat ive . NEPAD has recently placed computers in SIX schools as a pilot 
phase: computers were donated for learners. administration and teachers. The initiative intends to 
roll-over computers into all secondar) schoo ls in 20 I O. SchoolNet Lesotho. an NGO has 
contributed in eq uipping schools with computers as we ll. About 16 secondary schools are 
members of School net Lesotho and have been supplied with ten computers each. 
The provision and acquisition of computers by schools has been an uncoordinated. haphazard 
activ ity by different organizations and private compani es per request from schools. There is no 
organization. supervision and control from the central government as has been reali zed in 
developed countries. Internet connection is also very rare in Lesotho schools: in Mafeteng 
District: one of the ten districts in Lesotho. only one school has Internet connection at the time of 
writing. Other African countries discussed in th is paper are experienci ng a similar problem of 
Internet absence. "According to the UN ICT Task Force. nowhere is the digital divide more 
pronounced than in countries of the African continent. Africa is the most unconnected in an 
increasingly connected "orld" (Opoku. 2004). 
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3.3.3.3 The Role of Resources in Implementation 
The main concern with ICT in schools is that there a serious likelihood of scarce resources be ing 
wasted on software and hardware that is inappropriately used or not used at all (Scrimshaw. 
2004). As has already been established in the section titled 'Linking the rationale to the 
Implementation strategy' it is crucial that the school has a vision relating to why it needs 
computers in the school. Th is should be followed by strategic planning. which should inform the 
quantity and quality of ICT equipment requi red to meet the objectives of the schoo l. Scrimshaw 
stated that the creation of a vision. needs assessment and development plan set directions and 
priorities. as we ll as dec isions about the hardware. software and infrastructure required 
(2004: 18). 
With respect to resou rces for ICT integration in the curriculum which seems to be the ultimate 
goa l for any ICT in schools initiative. Tearle (2004) and Wright (2000) have identified these 
main challenges that are faced by schools: 
• The quantity and qual it1 of the computers 
• Reliabilit) of the computers 
• Access arrangements 
• Location of the equipment 
Quantity and Quality of hardware, software and connectivity 
The student: computer ratio is an indication of the ava il ab ility of the computers in a school. 
whereas the average percentage of computers with multimedia fac ilities. such as CD-ROM and a 
sound card indicate the quality of the equ ipment (Pelgrum . 2003:46-47) There are many factors 
that determine the decision on the quantity and quality of the infrastructure. The curriculum of 
the school is the main influencing factor. For example. if a school emphasizes' Learn ing through 
ICT'. which refers to integration of ICT into the curricu lum which leads to a new transformed 
curriculum. then thi s has implications on the required quantity and qualit) of the ICT equ ipment 
(ihid: 26). Large quantities of ICT equipment on its own have had no significant impact on 
curriculum in tegration of the technologies as has been established in developed countries. 
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Reliability of the equipment 
If the ICT equipment in a school is unreliable it impacts on the willingness and readiness of the 
teachers and other staff to use it in any way (Butler & Sellbom. 2002: Tearle. 2004. Robertson el 
01.. 2005). According to Butler and Sellbom (2002) unreliability includes issues such as. 
hardware and software malfunctions. software incompatibility. poor support services. slow 
Internet access and out-of-date software. Butler and Sellbom have made recommendations 
regarding the improvement of reliability of equipment in a school: 
• It is important to convince staff about the criticality of the equipment. its integration into 
the curriculum and its maintenance. 
• When purchasing the equipment. it is important to consider the reliability of the 
equipment and not the cheapest ones. If the equipment has low reliability. it will impact 
on the expenditure on frequent repair and earlier replacement. 
• Clear lines of responsi bility should be established for checking and maintaining quality 
control of the technologies. 
• Supplies should be maintained properly as well as taking ne'" approaches (e.g. Staff 
training in maintenance) to ensure rapid responses to breakdowns (2002:3). 
Unreliable ICT resources has been identified and linked to impediment of classroom leT 
implementation in developed countries. Warschauer (2004) in the L'S and Tearle (2004) in the 
UK have ascertained thi s constraint in relation to classroom implementation. 
Access Arrangements 
Access to resources has been mentioned as a concern even in contexts where the school s were 
well resou rced like in the UK (Tearle. 2004: I 8) . I n these well resourced contexts. staff reported 
the need for extra time or energy to arrange the resources. Access has shifted from being simply 
a shortage of equipment issue to being a deployment and use of resources issue and it is 
continuing to dominate discussions especially in developed countries (Tearle. 2004: 18). 
Kozma el 01. in the ir evaluation of the World Links Program in developing countries has found 
out that the most cited barriers to I CT integration were not technological. Lack of time in the 
school day and lack of preparation time given the curriculum and examination requirements were 
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some of the non-technol ogical barriers (2004:379). The lack of time was attributed to lack of 
priority for the use of the technology in current national and local ICT policies (lhid: 379). 
According to the ANR (2003) Australia is one country where schools have assigned high priority 
to ICT use in teaching and learning. Another factor was that the use of computers was not in the 
curriculum in some countries and therefore there was no justification to using computers during 
school time (lhid: 379). Lack of ICT policy and the exclusion of ICT in the school curriculum in 
the case study schools in Lesotho have been mentioned by teachers and princ ipals as impeding 
classroom implementation . 
"Enough planning and preparation time. are key to integrating ICT in our day-to-day teaching" 
(Scri msha\N . 2004: II ). Staff. especiall) teachers. need suffic ient time to fam iliarize themselves 
with the ne\N technology (Ihid: I I). In Lesotho schools. times of access are usually scheduled for 
learners, but teachers have to find time in between their busy schedules or outside the school 
hours to use computers and this becomes an additional burden to teachers: hence they lose 
interest in the use of the technologies. This lack of planning is therefore. hindering the use of the 
technologies by teachers. 
Location of Computers 
The placing of computers in computer laboratories has been seen as a hindrance in integrating 
computers into the curriculum recentl y in developed countries. The locat ion of the technologies 
is related to access arrangements. Computers cannot be easily accessed when a need arises 
during a lesson: therefore teachers are not encouraged to even prepare such lessons (Morri son el 
al .. 1999: 15). Times for the uses of computers have to be scheduled weeks in advance and this 
means they can only be used during the stipulated times \Nhich are not necessarily the times 
when a teacher or student in the class need them. Vee even suggests for principals that they 
should "deploy computers 111 • easy-access. high-use areas' such as classrooms. libraries. 
hallways" (2000:298). 
Although placing computers in classrooms may be a good idea for teaching purposes. it may be a 
security threat in schools. It is easier and cheaper to administer security measures in one place 
than in many different places. Therefore. in Lesotho schoo ls. placing computers in classrooms 
will not be considered an opt ion in the near future: perhaps placing computers in libraries in 
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addition to computer laboratories would be a better option. because library periods are placed on 
the school time-table in some schools. 
3.4 Chapter Summary 
The discussion of developed countries served to highlight that the main leT policy goals in these 
countries were vocational. The direction of the policies was influenced mainly by the ubiquitous 
computers In the workplaces and the industry-government partnerships used to ' insert' 
computers In majority of schoo ls. Developing countries seem to be still struggling with 
deve loping leT policies and the placing leT infrastructure in schoo ls. In some countries. 
including Lesotho. there are general leT policies but no specific leT in ed ucation pol icies. 
Policies in developing countries seem to focus on the soc ial and vocational rationales as well. 
Partnerships between industry and the education sectors seem to be ev ident in a ll the se lected 
developed countries: the industry is giving a number of commitments to support the action plans. 
whil e the education sector produces learners with a base of leT ski ll s from which the industry 
can easily foster specialist leT ski ll s. The major obstacle in developed countries is no longer 
lack of hardware: but there needs to be changes in curricu la. management and organizational 
structu res as leTs are being integrated into the teach ing and learning processes. 
In both deve loped and deve loping countries there are major concerns of principa l leadership. 
teacher training. support and resource-related issues to effective ly use ICTs for teaching and 
learning. What has been established in the chapter is that the principal has the main roles of 
initiator or leader of change. modeler of techno logy use and supporter of teacher professiona l 
development. Certain conditions or school cu ltures have been fo und to determine the direction of 
ICT implementation: and this was related to the type of principal leadership at the school. 
Principals have expressed facing challenges in implementing ICTs in schoo ls. Most of these 
cha ll enges are associated with the lack of training of the principal and teachers. Teacher 
professional deve lopment is focused on providing certain prescribed leT competences in itially. 
providing useful resources and then supporting on-goi ng. school-based training for teachers. This 
is evident in developed countries. However. in develop ing countries. staff development where 
available. is still a once-off and centre-based type of trainin g. 
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Resource-related barriers to leT implementation have been mainly associated with quality. 
relevance. reliability. access and technical support in developed countries rather than mainly 
availability and quantity as has been established in developing countries. However. the resource 
issues identified in developing countries stil l feature in deve loped countries. 
The next chapter intends to provide a detailed description of the methodology used for the study. 
The methodolo gy to be discussed has been determined large ly by the problem and purpose of 
thi s study as has been out lined in chapte r one and the insights and understandings gained from 
the intensive literature review in this chapter. 
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Chapter 4: Research Design 
4.1 Introduction 
The aim of the study \Vas to establish and di ssem inate findings regarding the conditions and 
factors which facilitate or impede effective ICT implementation in school s. This was achieved by 
reviewing previous literature on implementation and relating it to what is happening in Lesotho 
schools_ Questionnaires were des igned to elicit detailed responses to the key research questions. 
IntervieINs and site visits to the schools ,\iere undertaken and the data that emerged was carefully 
analysed. This chapter aims to report the research orientation_ the research design decisions and 
the process of collecting and analyzing data. 
4.2 Research orientation 
The research \Vas conducted within an interpretive orientation. According to Cohen. Manion and 
Morrison. the main aim of this orientation is to understand the subjective world of human 
experience (2000:36). The study seeks to identify the key enabling and constraining factors in 
the process of implementation of ICTs in schools. These factors will be identified by principals. 
computer teachers and teachers' responses to the questions as they recall their experiences. 
A case study methodology was employed to collect and analyze the data. Understanding will be 
facilitated as the researcher makes a "complete description of a phenomenon [ICT 
implementation} within its context [the school)"" (Bassey_ 1999:29). Bassey' s definition of a 
descriptive case study is characteristic of the study in question. The case study endeavours to 
elicit from key people what they view as enablers and constraints for the successful 
implementation of ICTs in their schools. The researcher has to understand from key people' s 
experiences of planning for. acqUiring and uSIng leTs. what they vIew as facilitating or 
hindering implementation. 
One limitation of this methodology is that only -fuzzy generalizations' (Bassey. 1999) are 
usually possible with a case study. Thi s is because a case study is a study of "human behaviour. 
generali zation from one group of people to others. or one institution to the other. is often suspect 
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- because there are too many elements that are specific to that group or institution" (Gillham. 
2000:6). What makes a case study even more complex is that "the data and theories in the 
literature may have little bearing upon the 'case' under investigation" (Gillham. 2000:6). 
Additionally. a case stud y researcher has to be able to identify the underl yi ng reasons which may 
not necessarily be spelt out by the interv iewee (Gillham. 2000). 
There are however. strengths of a case study research. The findings of a case study can be 
disseminated so as to impact upon practice as well as refining the ways in which practice is 
theorized (Freebody. 2003:81: Yeun el af.. 2003: 161). Gillham has indicated that the 
characteristic meticulous description of a case can have an impact almost greater than any other 
form of research (2003: I 0 I). This is achieved as methods employed in a case study "catch 
unique features that may otherwise be lost in larger scale data for example. surveys). providing 
insights into other sim ilar situati ons and cases. thereby assisting interpretation of other similar 
cases" (Cohen el af.. :2000: 184). Another advantage of case studies is that they can lead to further 
research of issues that have emerged from the findings (Wellington. 2000:97). 
The case study strategy starts from the assum ption that a semi-structured interview with a small 
sample can provide the necessary ·thick· description whi ch can enhance detailed understanding 
of a particular phenomenon (Basse) . 1999). Case studies of early adopters of ICT in three 
Lesotho schools wi II be conducted because they can offer rich. in-depth data of their experience 
since they have been in the process for longer than others. 
4.3 Aims 
The aims of this study are to: 
• understand the prevailing enablers and constraints in ICT implementation in each of the case 
study school s: 
• use the findings from the case studies to suggest ways in wh ich schools can improve ICT 
implementation as we ll as inform the countrywide ro ll-out of the NEPAD project: and 
• in form the MOE of the findings in order for them to develop suitable in-service training for 
teachers on the basis of the identified constraints and enablers of ICT in the studied cases. 
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4.4 Research Questions 
The main research question that frames thi s study is: What are enabling and constraining factors 
in the implementation of leTs in secondary schools in Lesotho'" Although there are a range of 
factors. as identified in Chapter 2. thi s study will limit its enquiry to three of the key factors. 
phrased as the following subsidiary questions: 
• What role does principal leadership play in enabling or constraining the implementation of 
leTs in secondary schools'" 
• What role does teacher professional development play in enabling or constraining the 
implementation of leTs in secondary schools'" 
• What role does resource provision play in enabling or constraining the implementation of 
leTs in secondary schools'" 
4.5 Research Design 
4.5.1 Consent 
Participating school s "ere informed via a letter to the principal (Appendix C) stating briefly 
what the study was about and why and how their school was se lected for the study. Since two 
days were required for the study. two dates were suggested in the letter and the principal was to 
indicate whether the dates were convenient for him and other persons to be involved in the study. 
Since I have 'vorked with the schools for some years. there "as no need for a long introduction 
of myself in the letter. 
The principal \Vas asked to inform the subject teachers and computer teachers who were going to 
be involved in the study stating what the study was about and whether or not they would be 
\\illing to participate. Additionally. on the day that they were to answer questionnaires. 
participants were made aware of what the study entailed. thei r role in it. and how the information 
from the research would be di sseminated . They were assured of the privacy of their 
contributions. confidentiality and freedom to withdra\\ at any time during the course of the 
research should they wish to. 
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4.5.2 Sample Selection 
There were t,vo samp les to be considered in the study: first. the schools to be included in the 
study and second. and participants to be included at each school. Considering that a case study 
methodology was to be employed to collect and analyze data. certain assumptions were made in 
the selection of the respondent sample. This strategy starts from the assumption that a semi -
structured interview with a small sample can provide the necessary ·thick· description which can 
enhance detailed understanding of particular phenomena (Bassey. 1999). This combined with the 
fact that this was a small study to be confined within 100-150 pages of a thesis. only the three 
principals would be interviewed from the three schools. Eventually. I settled on 5 participants per 
school: one principal. one computer teacher and three subject teachers. 
4.5.2.1 The schools 
The schools sampled for investigation needed to have at least a year of computer use experience 
to be included in the study. otherwise there would be nothing significant to gather from teachers 
with respect to classroom implementation. The school sample was therefore a purposeful sample. 
chosen for the maximum opportunity to learn about the phenomenon (Merriam. Mott & Lee. 
1996:9). 
In order to arrive at a li st of potential schools for the study. the researcher consulted the officer in 
charge of Computer Education in the MOE of Lesotho who had previously undertaken a survey 
of all schools with computers in Lesotho and has good contacts with the schools. The Country 
Liaison Person for the NEPAD project in the country was also consulted to find out which 
NEPAD schools would be most suitab le for the study. My intention as a teacher advisor was to 
work with at least one schoo l in each of the initiatives mentioned above. that is. one school from 
the NEPAD Initiative. one school from Schooll"et and one school involved in the piloting of the 
National Curriculum Development Centre (NCDC) department curriculum of the MOE. I hoped 
this wou ld provide a broad spectrum of the schools to learn from. Preferably. the schools also 
had to be within easy reach of the researcher. considering my financial limitations as the 
researcher. Therefore. three schools were chosen within the Mafeteng district where I stay and 
work. Co incidentally. the geographic locations ofthe schools decided on were varied: one school 
is located in town. another school is in a rural area and the last school is in a semi-rural area. 
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4.5.2.2 The Respondents 
The aim of the study was to find out fro m key stakeho lders the enabling and constraining facto rs 
in the process of ICT implementation in the schoo ls. From the literature studied and my teaching 
experience. key stakeholders were identi fi ed as the principals. teachers and computer teac hers. 
Therefore. all the three principa ls and computer teachers wo uld be included in the sample. There 
were too man~ teachers to be all included in the sample. so a selection criterion was worked out 
for the se lection of teachers. Three teachers per school wo ul d be se lected in at least two subject 
areas: they had to be frequent computer users: they had to have been seen by the pri ncipal using 
computers for both personal and teach ing purposes. So the teacher sample was a purposive 
sample. Purposive sampling invo lves researchers using their judgment to se lect participants for 
the specific characteristics they bring to the stud y (Lankshear & Knobel. 2004: 148 ). 
Participants in the stud) \vere the principal. the staff member responsible for ICT (Computer 
teacher) at each school and three subject teachers so as to incl ude specialists from as man y areas 
of the curri culum as poss ible. The maximum number of participants expected was 5 at each 
school. that is. one principal. three subject teachers and one computer teacher and this would 
bring the total sample size to 15. Atier pi loting the questionnaires in one schoo l. I real ized that 
there .,as the possibilit) of having more than one computer teacher at each school. There were 
two computer teachers at the pilot school. and I had assumed that there would be one computer 
teacher per school. I contacted the case study schools b~ phone and found out there was actually 
one computer teacher at School A. two at School B and th ree at School C. However. on the day I 
was supposed to col lect data. one of the computer teachers at School B was not avail able and I 
could not find a third teacher to complete the quest ionna ire. The actual sample can best be shown 
in a table . 
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Table 4. 3: Staff sam 
: Principals 
Computer Teacher I 
Computer Teacher:2 
Computer Teacher:; 
Teacher I 
Teacher 2 
! Teacher 3 
School A 
\lale. 40-49 years 
Hi story and De\ . Studies 
\;lale.20-29 
Female. 30-]9 
; Science & Mathematics 
I 
i Female. 30-39 
School B 
Male. 50-59 years 
Mathematics 
Male. ~0-~9 
Male. 20-29 
Science & \;lathematics 
Vlale. 20-29 
Geograph)' & De\ . studies Agriculture 
Female. 30-] 9 
Science & .'v1athematics 
School C 
i Male. 50 - 59 years 
Languages 
Female. 20-:!9 
Female. 20-29 
:vIale. 20-29* 
Vlale. 20-29 
I Science & Mathematics 
i Vlale. 20-29 
! Science & Mathematics 
. Vlale. 50-59 
I Science & Vlathematics 
I 
I n School A. the sample consisted of one male principal aged 40-49: one male computer teacher aged 
20-29. and three female teachers aged 30-39. The sample in School B consisted of one male principal 
aged 50-60 years. t"'o male teachers aged 20-29 years and one female computer teacher aged 20-29 
years. The sample from School C consisted of one male principal aged 50-59. with experience of 
more than 10 years as a principal at the school. Two of the computer teachers were female and one 
was male. The three teachers at the school were all males: tv- o of them aged between 20-29 and one 
around 50-60 years. 
4.5.3 The Research environment 
The three schools are all within Mafeteng district where the researcher works as a Science 
Advisor for the 26 secondary or post primary schools in the district. Post primary schools in the 
country are usually grouped into 'Secondary' and High schools'. Secondary schools have smaller 
student populations and the classes are of the levels Form A up to Form C. The high schools 
cover all the 5 levels of secondary schooling. that is. Form A up to Form E. The case study 
school s are all mixed high schools ",ith a student roll of about 600-700 learners. a teach ing staff 
of approximately 30 teachers and an adm inistration staff of 3-4 members. 
4.5.3.1 School A 
School A is a semi-urban secondar~ schoo l localed 2 km trom Mafeleng lown in the Mafeteng 
district which is 78 km south of the capital town. Maseru. The school has a population of 680 
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learners in 15 streams. 30 teachers and 4 administration staff. It has recently been nominated as a 
NEPAD e-school and received 25 computers and 5 printers. among other things. as a donation 
from Oracle Consortium through the Ministry of Education in Lesotho. According to the 
NEPAD e-school Countr) Liaison Person (CLP). the school is connected to the Internet via 
sate llite and the staff and learners in the school can navigate the Internet as they please. Internet 
connectivity and costs are paid by Oracle Consort ium for the pi lot phase and will be paid by the 
school once the piloting ends. The computer teacher in the school was a subject teacher. but has 
been moved from teaching hi s subject to teaching computer literacy for both learners and 
teachers. The computer laboratory in the school houses 21 computers: 20 of these are shared by 
learners and one is used by the computer teacher. Computer literacy classes are timetabled for 
the first two level c lasses: Form A and B. Each class has two 40-minute periods per week (80 
minutes per week). 
4.5.3.2 School B 
School B is a rura l secondary school in Mafeteng district. situated about 25 km from Mafeteng 
town. It has a population of 600 learners. 4 administrat ion staff and 30 teachers. There are two 
computers in the admin istration building (the secretary' s office) and no computer in the 
princ ipal' s office. One of these computers was bought by the school in 2002 and the other one 
was a gift from a local company in the country as a reward to the school for having some of its 
learners in the country top ten in the COSC (Cambridge Overseas School Certificate) external 
exams. The secretary uses one of these computers and teachers are supposed to use the other one. 
Learn ers have 30 hired computers located in a computer laborator) and computer lessons are 
timetab led for Form A and B classes. For the Forms A and B classes there are four 40-minute 
lesson s per week and for the rest of the classes there are two 40-minute lessons per week. There 
are two computer teachers at the school and both of them are pa id by the computer company 
from which the computers are hired . The running of the computer laboratory is the sole 
responsibility of the company: the school merel y provides the bui lding. electricity and computer 
education sy ll abus. Payment of a security guard is a lso the responsib ility of the school. Form A 
and Form B classes are following a computer education course developed by the Ministry of 
Education in the countr). while the rest of the schoo l is doin g basic computer literacy. 
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4.5.3.3 School C 
School C is al so a semi-urban school in Mafeteng district about 20 km from town. The school 
has a population of about 700 learners in 16 streams. 4 administration staff and 27 teachers. 
There is one computer in the administration office for the secretary and 2 computers in the 
staffroom. The office computer was bought in 2002 by the school and the two computers in the 
staffroom were a gift from the bank the school uses. The computer laboratory has 50 learner 
computers. 38 of these computers have been bought grad ually by the school. while 12 computers 
be long to the hired computer compan y. Originally. all the 50 computers belonged to the 
company. but every year the school buys computers throu gh the company with the intention of 
owning all the computers at the end of the contract. When the school owns all the 50 computers 
then the) will lake over all tasks that are presentl) the responsibility of the computer company. 
such as paying two of the computer teachers. taking care of maintenance and training of teachers 
at the school. When the school is ready then the computer company will move out of the school. 
Presently. there are three computer teachers at the school. two are paid by the computer company 
and one is paid by the schoo l. Teaching of computer literacy at the school is timetabled and there 
are four 40-minute lessons per week for Form C learners and three lessons fo r the rest of the 
classes. 
4.5.4 Data Collection Procedure 
The research is based on the case stud y research with mUltiple methods. The methods used were: 
semi-structured interviews. questionnaires. field notes and documentary evidence. According to 
Yin. a case study cannot rely on a single data collection method because of the richness of the 
context within wh ich it is carried out (1993:3 ). The rationale fo r multiple-method is to ensure 
that there is converging ev idence or triangulation (Y in. 2003: 150). Cohen. Manion and Morrison 
define triangulation as an "attempt to map out. or explain more fully. the richness and 
complexity of human behaviour by studying it from more than one standpoint and. in so doing. 
making use of quantitati ve and qualitative data" (2000:233). Data was therefore. collected 
through various methods: questionnaires. interviews. documents and field notes to capture rich 
data and provide for triangulation . The data gathering acti vit) was preceded by piloting in one of 
the local schools in the di strict. 
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4.5.4.1 Piloting 
A pilot of the data collecting instruments was done prior to the actual data gathering for the 
research. Piloting is a final preparation stage for data collection (Yin. 2003). The pilot school 
was selected because of its accessibility and congeniality: it is a walking distance from the 
researcher' s '"orkplace. It is also one of the best performing schools in the district and had 
introduced computers for longer than the other school s in the vicinity of my workplace. It was 
envisaged that the school would have a reasonable and atypical amount of documentation and 
data (Yin. 2003). By talking to the headmistress of the school. arrangements were made to visit 
her school to pilot the questionnaires and the interview schedu le. 
The questionnaires were administered to the computer teachers (3 in this particular school) in the 
computer laboratory which they also use as their workplace. During the completion of the 
questionnaires I made field notes of what was available in the laboratory: the number of 
computers. the operating systems used etc . Computer teachers were ab le to ask for clarification 
where the questions tended to be a bit ambiguous. 
Prior to the school visit. the researcher had assumptions about the ICT environment at the 
schoo ls: that there was at least one person responsible for the computer component of the 
curriculum. other teachers used computers as well for their subjects. The pi loting process alerted 
me to certain rea lities at the schools: teachers respons ible for computer li teracy in schools are 
call ed computer teachers not ICT coord inators li ke in most research papers I had been reading: 
there may be more than one computer teacher at a school: teachers are on ly encouraged to use 
computers but not forced to and thi s ,,,as going to affect m} teacher sample in that frequent users 
of computers maybe possibly teachers in one subject. whereas I intended to have teachers in a 
variet: of subjects: the use of appropriate technical language for the different types of 
participants I '''as going to work with needed to be considered. There were three computer 
teachers at the pilot schools. Surprisingly. one of the computer teachers at the school was also a 
subject (business education) teacher and she understood some of the technical terms bener than 
other computer teachers who taught nothing else but computer I iterac: at the school. 
This initial piloting experience with actual participants prepared me "'ell enough for the actual 
research in many respects. I had to rewrite some of the questions in the computer teachers' 
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questionnaires to match the language to the participants. I had to increase the number of 
questionnaires for the computer teachers. to an expected maximum of three per school. Although 
consideration had been made initially to place more technical questions in the computer teachers' 
questionnaires only. after the piloting. some technical questions were moved from the computer 
teachers' to the teachers' questionnaires. The type of data sought from the participants varied 
from general. to technical. to subject-specific . Computer teachers were a suitable and capable 
group of participants for the more technical questions. 
Sequentially. questionnaires were the first tool s to be used in the study and were distributed to 3 
subject teac hers and all computer teachers at each of the three schools. Next was the writing of 
field notes as questionnaires were being completed. And lastly. the next day. there was a 
recorded interviel'. with the principal as well as a collection of any available documents on ICT 
from the school. 
4.5.4.2 Questionnaires 
Questionnaires are best at "checking ho" far the researcher's hypothesis or world viev. is shared 
by the sam ple" (Arkse> and Knight. 1999:34). They can be used to obtain information about 
attitudes. moti vation. accounts of behaviour. opinions and events. 
Collection of data commenced on the 27th Jul y 2006 in School B which is the furthest of the 
three schoo ls. The completion of questionnaires by teachers and computer teachers was carried 
out on the 27 th .Iuly. I S1 August and 3rd August 2006 in School B. School C and School B 
respectively. The time taken for the participants to fill-up the questionnaires ranged from 30-40 
minutes. 
There were two sets of questionnaires: Computer teachers' (Appendix D) and subject teachers' 
(Append ix E). Teachers' questionnaires were designed to provide an overviel'. of what ICT 
infrastructure "as available at the schools. purposes of computer use. ho" often they used them 
and what the> perceive as enabling and constraining factors for effective implementation in the 
school or classroom. There we re also questions about the principal for teachers in order to elicit 
hi s/her involvement and support for teachers and other staff in the use of computers. Computer 
88 
r 
teacher questionnaires were intended to provide. in detail. the avai lable in frastructure at the 
school as well as related top ics such as a ll ocation. locati on. maintenance and security of the ICT 
equipment. There was an element of ho" a ll these e ither encouraged or impeded proper 
implementation for each section of the questions in both th e teachers and computer teachers' 
questionna ires . 
4.5.4.3 Principal Interviews 
Interv iews are guided . fluid conversations to pursue a cons istent line of enquiry (Yin. 2003 :89). 
They are cons idered to be the most important source of informat ion in a case study (Ib id: 89). 
Interv iews can also gather similar data to questionnaires. but they are best at ex ploring these 
things in depth. learn ing about the in formants' perspectives and about what matters to them" 
(Arksey & Knight: 34). therefore gain ing an understand ing of the issues. In this way. interviews 
are complimentary to questionnaires. 
Interv iews were conducted with principals on the foll owing dates: 28 th Jul y in Schoo l B. 2 "d 
A ugust in School C and 4 th A ugust 2006 in School A. Interviews lasted between 40-60 minutes. 
The shortest interview was with the principal in School A. the youn gest of the three principals. 
The longest was held with the principal in Schoo l C. one of the o lder principals. Because of hi s 
long experience of principalship ( I O~ years). he tended to be more e laborati ve than the rest of 
the principals and had some interesting stories to te ll as 've il as being able to laugh at h imself. 
Principal B. who has a relatively long (5~ years) experience in the principal posi ti on also . had 
some troubling issue about the way implementation of ICTs in his school had taken place. He 
kept on referr ing to th e issue which surfaced as a major constra in t at the school. A computer 
sound reco rder was used to record the conversat ions. 
As sa le researcher. I conducted indiv id ua l sem i-structured interviews with the principals of the 
three schools. The sem i-structured interview schedul e (Appendi x F) covered topics: rCT 
infrastructure at the school: methods of acqu isition of the leT equ ipment: purpose of use of the 
computers: professional development of staff: maintenance and security: the schools leT vision. 
policy and planning: ach ievements and challenges. 
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One purpose of the interviews was to enab le a richer understanding of some of the issues rai sed 
in the questionnaire . I had a pre-prepared list of questions that gu ided the interview but did not 
tie the principal s ··to a fixed schedule that can lim it the opportunities to enrich spoken data and 
ga in insights into how intervi ewees 'see' and understand the world" (Lankshear & Knobel. 
2004:202). Thi s is the strength of unstructured and semi -structured interviews. but it poses a 
problem because the interview can never be repeated in exactly the same way (Lankshear & 
Knobel. 2004 ) and thi s resulted in the researcher not asking some of the questions because of the 
change of the order of asking of quest ion s which was influenced by what the principal had said 
earlier. 
4.5.4.4 Documents 
Arksey and Knight claim that "when used with other research methods. documents can be 
invaluable as sources of background knowledge and for cross-checking the data" ( 1999: 17). The 
documentary ev idence is used mainly to corroborate in formation from another source and to 
verify names. titles or spellings of organizations that might have been mentioned in an interview 
(Y in . 2003:87). 
The expectation was that these would include vision and mission statements. development or 
year plans. curricula. some reports. inventories . curricula. policies and staff development plans. 
Curriculum booklets were the only available documents on leT implementation strategies at the 
school s. These are given to schools by the curriculum developing department in the country. 
From the NEPAD School there was a copy of a staff development file obtai ned from the 
principal. NEPAD organized a training workshop for fev. teachers (4) from each pilot school and 
these teachers were supposed to carry similar in-house training for the remaining teachers at the 
school s. 
4.5.4.5 Field Notes 
Taking field notes involves the researcher actually observing and recordin g what she sees at the 
schoo l and thi s should serve to cross-check data obtained from the questionnaires. interviews and 
documents . 
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The data was collected over two days at each school. Teachers and computer teachers were g iven 
the questionnaires to fill in whi le the researcher was writing fie ld notes. On the same day the 
researcher visited every place where the respondents stated there were computers to make a 
phys ica l count of the computers. On the second day. the researcher collected relevant documents 
from schools if any and conducted principals· interviews. The field notes and documents did not 
provide the primary data but they assisted in the interpretation of the data. The interview 
questions and sim ilarl y the questions on the questionnaires were grouped into categories that 
"ould make data analysis easier later on . There were al so follow-up interviews that were 
conducted to ass ist with furt her interpretation of the data. 
4.5.5 Data Analysis 
The data collected consisted both of quantitat ive and qua litative data. Quantitative data came 
ma in ly from the · ICT infrastructure in schoo ls· section of the questionnaires and was reduced 
into tables. Where possi ble. some of the numerical data in tab les was translated into graphs. 
Some of th is data was converted to percentages to try and establish the pro portion of respondents 
that had given a particular response. The tables. graphs and percentages drawn from compiled 
quantitative data served to high li ght significant issues for discussion. 
There are many approaches of analyzi ng qualitative data. but the most common approach for 
analyzing qualitative data is coding (i.e. iden tifying recurring themes and ideas). Majority of the 
data collected in this study was qual itative . Anal yzing qualitative data include several steps: 
Capturing. coding. categorizing. conceptua li zing. and creating data (Taylor & Bogdan. 1998). 
First. recorded data from principals· interv iew was transcribed so that it could be in a written 
format like other collected data. Three transcripts from the three principals were developed and 
labeled School A. School B and School C (Append ix G. H. I) . Then capturing of quali tative data 
from questionnaires and transcripts was done by recordin g the responses of the respondents per 
question on a spreadsheet. This was done for computer teachers· . teachers· and principals· 
responses separately. For every question. participants· responses were recorded and summarized. 
It is during the record ing that patterns or themes emerged. 
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The emerging themes ""ere used to group the summari zed data from the ""orksheets into three 
tables. The tables were labe led: Summary of responses from computer teachers. summary of 
responses from teachers and summar, of responses from principals (Appendix J. K. L). Each 
table had three columns: Theme: Enabl ing factor: Constrain ing factor. Add itiona ll y. two mind-
maps were produced in order to group comments from principals· interviews into challenges and 
enablers. 
The tables with summarized data allowed the case studies to be considered both ind ividuall y and 
alongside each other. revealing the school s· ICT uses as well as high lighting ICT imp lementation 
strategies employed by the schoo ls. 
After I left the research sites. I continued to keep contact wi th the study participants using the 
telephone to clarify issues that arose as I wrote up the findings section of the report. 
4.6 Validity and Reliability 
Validity is the ··extent or degree to wh ich an inquiry. a method. a test. tec hnique or instrument 
measures what it sets out or purports to measure ... Va lidi tJ can be seen as a measure of the 
confidence in. credibility of or plausibi li ty of a piece of research·· (We llington. 2000: 
20 I). Va lid ity can be measured internall y or externall y. Internal va lidity refers to ho"" accurate 
the instruments ""ere in collecting data and ho"" log ica l th e interpretation of the data was (Stake. 
1995: I 08). Externa l val idity refers to the generali sability of the measurements of a study. that is. 
whether or not one can extend the fi ndings to other groups or domai ns that have not been stud ied 
(fhid:31). Wellington has stated that one can never be 100% sure of va lidity in an educational 
research. on ly some claim that the method or test was va lid can be made (2000:30). 
Certain strategies have been used to ensure val id ity in educational research and some of these 
are: triangul ation and member-checking. In thi s stud y. data tr iangulati on was used to address 
validity issues: data was collected using four di fferent methods and comparison of data from 
differen t sources was compared to reach a conclusion in a ll secti ons in the discussion of the 
findings. Member-checking was not possib le because of the d istance of the researcher from the 
participants. This could have been done by sendi ng the transcribed materia l back to the 
principa ls to read and confi rm as their o""n. The, coul d be encouraged to provide alternative 
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language or interpretation as well (Stake. 1995 :1 15). To counteract not being ab le to send the 
intervie\\ transcript for member-checking. I contacted principals telephonically if someth ing was 
not suffic iently clear. 
"One of the issues is that yo u cannot generali se from one case. so either the case needs to be 
contextual ised and carefully described and then others can consider its usefulness in other 
contexts and examples. or it is better to take a few cases. to establish a range of examples and 
interpretations of a situation. event or development"" (Wisker. 200 I: 190). In thi s study three cases 
were studied and the ICT implementation phenomena compared across the cases. 
Reliability can be defined as. ··the judgement of the extent to which a test. a method or a tool 
g ives consistent results across a range of settings" (Wellington. 2000:3 1). It refers to the extent 
to which a piece of research can give the same resu lts if replicated in different contexts with 
different researchers. Resea rchers are also sceptical about total reliability of a research (fhid: 31). 
Human behaviour is never static. so it becomes difficult to replicate qualitative data (Le Compte 
& Prei ss le Goertz. 1982:35). 
4.7 Chapter summary 
The chapter has discussed ho'W the study was planned and conducted. The first step of the plan 
consisted of the formulation of the research goa ls and quest ions. deciding on the research 
orientation. ident ify ing the relevant research methodology. The next step of the plan was to 
se lect the sample: thi s in volved deciding on the criteria for selection of the schools and 
respondents. and the size of the sample. Sample se lection was determined large ly by the research 
methodology chosen and the scope of the research . Preparing different sets of questions for the 
d ifferent respondents follo'Wed before the actual co ll ection of data. Once the data was collected 
from the respondents. it "as organised into themes which determined the framework for the 
presentation and discussion of the data fo ll owing in the next chapter. 
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CHAPTER 5: Data Presentation and Discussion 
5.1 Introduction 
The process of data anal ysis which included using spreadsheets. tables and mind maps revealed 
themes and subthemes which will be used to frame the di scuss ion in this chapter. The chapter is 
intended to present data in a comprehensive manner. interpreting it and providing a discussion of 
the findings in relation to the literature presented in earlier chapters. The data is presented in 
such a manner that. perspectives from the different types of respondents are highlighted on each 
theme and subthemes. 
Three schools were involved In the study and from each of the three school s a principal. 
computer teacher( s) and other subject teachers were participants in the study . In this chapter. the 
findings are drawn from the participant interviews. questionnaires. field notes and documents in 
order to address the following research questions: 
I ) What is the role of principal leadership in the implementation of ICTs in schools0 
2 ) What is the role of teacher development in the implementation of ICTs in schools0 
3 ) What is the role of resources in the implementation of ICTs in school s0 
To preserve the identity of the school s and to make the di scussion easy. the following terms have 
been used in the chapter (Table S. I ). 
Table 5.1: Given designations to the schools and respondents 
I Principals i Teachers 
: School A : Principal A i Teacher I. Teacher 2. Teacher 3 
School B : Principal B I Teacher 4. Teacher 5 
I 
School C I Principal C j Teacher 6. Teacher 7.Teacher 8 
5.2 Existing leT infrastructure at schools 
; Computer Teachers 
! Computer Teacher I 
. Computer Teacher 2 
Computer Teacher 3 
, Computer Teacher 4 
i Computer Teacher 5 
Participants in the study. that is principals. computer teachers and subject teachers. were asked 
about what they have available in the school in terms of the quantity and quality of the ICT 
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infrastructure. Information about hard,,,are. software. connectivity. facilities such as classrooms 
and a library. security and maintenance as related to computers was gathered. The leve l of 
soph istication of the questions increased from the principal to the teachers and finally the 
computer teachers because it was expected that computer teachers would know a little bit more 
about the infrastructure than the others. It was also expected that participants may have some 
leT equipment at home and so there were questions about available leT infrastructure at home 
as well. 
The discussions in the next sections \V iII occasionally refer to hired computers. and it may be 
necessary at this point to explain what computer hiring entai ls. Since schools cannot afford major 
purchases of computers for learners. wh ich usually mean the purchase of 20 or more computers 
at a time. they hire learners' computers from com merc ial computer companies. The schoo l and 
computer company sign some form of contract stipulating what the school shou ld provide and 
what the company will provide. The computer company has to be paid for the serv ice and money 
is collected from learners as computer fees. The agreements differ sli ghtly in different schools 
with different companies. The following discussions of the two school s with hired computers 
c larify some of the differences in the agreements: 
School B is a church school and is located on the same premises as the church. the church clinic 
and the pastor' s house as well as the teachers' houses. The church is the school proprietor and 
this means that the school belongs to the church and the school has to regularly report to the 
church about tinances. school results. employment of nev. teachers etc . The church has the 
po\Ver to either approve or disapprove the hiring of a teacher amongst others. The school had a 
bad experience with the computer company from which they hired computers before the present 
company. The company did not provide a printer in the computer laboratory: and the computer 
teachers did not teach the computer sy llabus as expected by the school. The owner of the 
company refused to come to the school for discussions to resolve the matter. so the contract was 
terminated by the school. 
The current company belongs to the pastor in the same church the school belongs to. so the 
company belongs to the proprietor of the schoo l. There "as no proper agreement as to what the 
responsibilities of the church would be and what the schooi"s responsibilities would be with 
regard to managing and utilizing the leT equipment. The payment of computer teachers. the 
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printer and ma intenance of the computers is the respons ibi lity of the company. And the company 
provided :20 used computers for learners' use . The schoo l provided a room for the computers. 
provides security. electric ity and the sy llabus. and collects the computer levy from learners for 
the company. The school has no say in the running of the computer laboratory genera ll y: the 
company has not accepted any suggestions from the school. for example. sharing the electricity 
expenses and many others. There is not even an agreement on how long the compan y will be at 
the school. Clearly. th is is an unsatisfactory arrangement fo r the school. 
School C on the other hand seems to be working well ",ith the computer company they have 
hired to prov ide learners' computers. They have been work ing with the computer compan y for 
a lmost three years. The compan y provided the school ,,,ith 50 used computers. 2 printers and 2 
compute r teachers (pa id by the company). In add ition. the compan y is responsible for the 
maintenance of the computers. technical support and training for the teachers and learners. The 
school had to build a room and secure a room for the computers: it pays the third computer 
teacher and collects the computer levy from learn ers for the compan y. The school has a share 
(25%) in the computer levy and uses the money to buy add itional computer accessories. such as 
mice or cables if the need ar ises. The school and compute r company are actuall y in partnership. 
There was also an agreement between the school and the computer company that the school 
should buy com puters every year until all the computers that currentl y belong to the compan y 
would eventua ll y belong to the school. Computers that stop functio ni ng are also being replaced 
by the computer company. At the t ime of the intervie\\ 38 learners' computers belonged to the 
school already. and only 12 belonged to the company. so soon the company will be out of the 
school and the schoo l will have to take over all the responsibilities of running the computer 
laboratory. 
Both companies brought second hand computers to the schools. and it is un certain for how man y 
years they had already been used. Additionall y. at the end of the partnership. the computers wi ll 
belong to the school. The school wi ll also be left with the responsibility of replacing the non-
function in g computers. The obsolete computers may prove not to be compatible with newer 
software that the school might need later. The difference bet\Veen the companies is that in School 
B. the company takes the entire computer levy. whereas in Schoo l C. the school gets a share of 
the computer levy. 
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5.2.1 Hardware 
In this section. the total number of computers. their computer specifications and peripherals will 
be presented. Principals and computer teachers contributed to most of the questions in this 
section. Being the chief accounting officer in a school. the principal should have an overvie", of 
what is available in the school: and since the computer teacher is the ICT specialist. he/she 
should probably kno"" more about whatlCT equipment is available. 
5.2.1 .1 Computers and Peripherals 
As can be seen in Table 5.2 the respondents in thi s section '''ere principals (P) and computer 
teachers (CT). In the case of School C where there are three computer teachers they reported 
differing numbers of computers. the average of the numbers given was calculated and the 
average is indicated in the table . From Table 5.2 we note that School C has the most computers. 
between 53 & 56. School B has fewer. with between 27 & 32 and School A has the fewest with 
between 26 & 28. In contrast. School A has the most printers. bet\Veen 5 & 6. School C has 3 
printers and School B has the fewest. between 1-2 printers. Only School A has a scanner. while 
only School C has a camera. Both School A and C seem to have a data projector. although the 
computer teacher in the latter school did not confirm thi s. 
Table 5. 2: Number of computes and peripherals per school 
I N C D t P . i o. ompu ers o. fin ers I o. canners o. ameras aa roJectors , , , 
I P I CT P I CT ! p CT i p , CT I P , CT , I 
School A ! 26 ; 28 I 5 , 6 I I I I 1 0 1 0 I I ! I i 
SchoolB ' " 127 12 j I 1 0 
1
0 j O ' 0 10 1 0 I ) -
J 
, 
, , I , , 
School C 153 . 56 
, ' , 
' 0 ' 0 : I ' I , I 
1
0 ) ) ! ; I I 1 I , I 
Table 5,2 indicates some contradictions in relation to the number of computers. printers and data 
projectors as gi ven b) principals and computer teachers: but there is generally agreement as to 
the number of scanners and cameras. In School B. the principal overestimated the number of 
computers: hi s number is 5 more than what the computer teacher has: the difference may have 
been caused b) a disagreement in the number of computers for the learners (See Table 5.6, p.12). 
The principal may still have been referring to the original number of computers when they first 
came into the school and may not be a\\are of any computers that ma) have broken down or 
97 
1 
I 
1 
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been removed from the computer laboratory. If thi s is the case. then thi s calls for some kind of 
regular inventory to be put in place at the school. 
The principal and computer teacher in School C did not agree about the presence of a data 
projector at the school. However. thi s could have been caused by my wording of the question. 
The interview question was not specific: it was phrased like thi s: ' 00 you have a projector at the 
schoo l0' and the principa l answered 'Yes' to this question : and hi s response may have been 
referred to an) type of projector. In the questionnaire for the computer teachers. however. the 
question specifi ed . data projector". 
During the site-visit. the researcher undertook an equipment audit. The numbers of computers 
and printers as shown in the first and second columns of Table 5.3 are a sum of the computers 
and printers located in different places in the school s. The scanners. cameras and data projectors 
are usually found in the administration office . The researcher's phys ical count for computers and 
printers matched the numbers given by computer teachers in School A and School C. The 
computer teacher in School A is well informed about what ICT equipment is available at the 
school because the equipment came at the same time. and \vas then a ll ocated to different places 
in th e school. probabl) in hi s presence since he is the onl) computer teacher at the school. 
Table 5.3: Physical count of hardware 
, Computers i Printers Scanners I Cameras I Data 
I i 
, 
! I Projector , I 
School A 28 i 6 , 0 i I 
, I 
School B 29 !2 , 0 10 !O ! I 
School C 56 , 
° 
I I , ~ ; 
Pri ncipal s in School A and C have underestimated the number of computers at the schools. The 
differe nce may be attributed to the d ifferent methods of co ll ecting data that were used for the 
principal s and computer teachers. Principals were interviewed: and it is not easy to recall exact 
numbers during an intervie\\ because it is fast and interv iewees do not necessarily have the 
re levant documents to consult during the intervie\\. B) contrast the computer teachers were 
given questionnaires to complete. so the) had time to recall the exact numbers or even to do an 
actual count. 
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In the interviews with the principals the question on peripherals was extended by the question : 
. Are the computers and peripherals adequate for your needso' All principal s indicated that they 
were not satisfied with the number of peripherals. but did not say much about the number of 
computers. Although teachers and computer teachers were not asked this question directly. in the 
sections of their questionnaires where they were asked to state enabling and hindering factors in 
relation to hardware. they also referred to some inadeq uacies. In School A what appeared to be 
the main shortages. as mentioned by the principal. are the number of printers. scanners and 
learner computers. However. the computer teacher in School A expressed satisfaction with the 
presence of the data projector ("'beame(') and presence of computers in general at the school. 
In School B. the principal mentioned a shortage of printers as the main inadequacy. while the 
computer teacher in the same school stated the absence of scanners. memory sticks and shortage 
of printer cartridges. However. one of the teachers in School B stated in several section s (5 
times) of the questionnaire that the presence of computers and a printer at the office was an 
enab ling factor in the use of ICTs. 
In School C. the principal like the other pri ncipal s was not happy with the number of peripherals 
in general. but in particular he mentioned problems caused by the fe\\ number of printers they 
have at the schoo l during the examinations: 
BUI printers yes. \ve have a prohlem. on(v two primers (in the computer lah) . / would say 
\ve need more ... particularly during examinalions. \I 'e experienced a prohlem when we 
\I'rote. Lasr :vear / .I'G\!' a problem. Ar one poim rhe primers could nor work. ir was a lor of 
work!i)/' rhem: the\' hroke dO\l'n: Ire need some more (Principal C. Line 79-84). 
Conversely. in another part of the conversation. Principal C stated that he was sati sfied with the 
number of computers and printers: 
The primers as \!'e/! as rhe compurers. / rhink I'm sarisfied We have computers thal can 
match rhe higgesr Sll'eam: \re have the higgest streams in Form B where we have in each 
stream around 511 studems. so we have no prohlem with the number of computers 
(Principal C. Line 77-79). 
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The adequacy of hardware was supported by one teacher in the same school (Teacher 6) who 
identified sufficient computers in the laboratory as one enabling factor in the use of ICTs. 
Generally. schools seem to be satisfied with the number of computers at their schools. but there 
is a need to have more peripherals . especially printers and to a lesser extent scanners. This may 
suggest that printers and scanners are used more than the other peripherals. 
5.2.1.2 Computer specifications 
This section reports on the quality of the hardware at the school s. To establish whether the 
computers present at the school s could perform several uses other than just word processing. 
computer teachers were asked to indicate how man y computers had the stated components as 
appears in Table 5.4. The number of computers with several components indicates the variety of 
functions for which the computer can be used. The presence of CD ROMS for example. means 
that the computers can be used to save a great deal of information. to access encyclopaedias or 
learning material for learners. These can be quite usefu l. especially in schools that are not 
connected to the Internet. 
From Table 5.-1 we notice that not all computers in the schools have all the 5 components stated . 
School A and C have the largest range of the devices: four out of fi ve. School A has a total of 28 
computers according to the computer teachers and of the 18 computers 25 have DVD Drives. 
USB Ports and Sound cards: that is. 89% of the computers at the school are supplied with three 
out of the five devices stated, In School A 4% of the computers have CD Writers and none have 
CD ROMS, School C. like School A. has the majority (84%) of its computers supplied with three 
of the devices, The difference is that for School C. the three devices include CD ROMS but no 
sound cards: so 84% of the computers have CD ROMS. DVD Drives and USB Ports. The school 
has a few computers with sound cards (27%) and no computers with CD Writers, Computers in 
School B have the lowest number of devices: two of these devices. CD ROMS and USB Ports 
are found in 93% of the computers in the schooL Sound cards are found in only four of the 
computers in School B. So in terms of the quality of the computers. Schoo l B has computers of 
lower quality than the rest of the school s because it has fewer devices. 
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Table 5. 4: Number of Comeuter Devices eer School 
I CD ROMS ' CD Writers DVD Drives USB Ports I Sound Cards ! 
School A 0 ; 1(4%) 25 (89%) i 25 (89%) 25 (89%) 
School B ! 25 (93%) , 0 0 ! 25 (93%) . 4(15%) 
i 
, School C i 47 (84%) I 0 47(84%) I 47(84%) I 15 (27%) 
, 
The quality of computers in School A and School C indicate that the computers have the 
potential for being put to several uses. This is particularl) important in integrating computers 
into the curriculum. My recommendation is that school s should seek technical advice in 
purchasing computers so that suitable computers for use can be bought for the school s. The 
principal in School C has indicated that they purchase computers through the computer company 
they are in partnership with: and it is poss ible that the company may not even consider suitability 
of the hardware for the school s' teaching and learning needs if not informed by the principal or 
computer teacher. This has implications on proper planning in the schools. 
The presence of US B ports in the majority of computers in all the school s means that all users 
can easily transfer data from one computer to the next one and enable sharing of work with 
colleagues. since the computers in Schools B and C are not networked like in School A. The 
absence of CD ROMS in School A: however. means that the school cannot explore other 
educational material on CDs. Fortunately the school is connected to the Internet. so they can 
access other educational material online. although this may prove to be more expensive. 
5.2.1.3 Location of Computers in schools 
The location of the computers should indicate how easi l) the) can be accessed by the users. Only 
the computer teachers were asked: . Where are all the computers kept in the school0' Table 5.5 
gives a distribution of the computers in the different locations within the school. The table 
indicates that School A has placed computers in more locations than the other two schools: it has 
computers in 5 different places. School C has computers in a fewer number of places (3) and 
School B in onl) two (2) places. School A and C have computers in at least three different places 
in the school: the computer laborator) for learners. the administration office for the 
administration staff and the staffroom for teachers. School A has additional computers in a media 
centre and in the principal' s office. 
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Table 5. 5: Location of Computers in the schools 
School A 
. School B 
School C 
Computer 
I Lab 
i '/ 
Administration Staffroom 
Key: The ..Iindicates the presence of computers in the location 
Media Principal's 
CentrelLibrary ! office 
There is some contradiction in School C in response to thi s question. Principal C mentioned 
computers in two departments. that is. the Science/Maths department and one in the Arts 
Department. but the computer teachers do not mention these places in their responses. Computer 
teachers may not be aware of these computers because usually the administration computers and 
a fe\\ teacher computers have been obtained through donations or bought by the school whi le 
computers in laboratories are hired. Computer teachers spend most of their day in the computer 
laboratories: learners come to them for classes and they teach no other subject other than 
computer literacy. 
School A has computers in more places (5) as compared to the other schools. This may be an 
enabler for the users in that they can access computers readily at different places. that is: the 
computers have come closer to where the users are. School A also has a computer in a media 
centre as well where teachers can sit quietly away from the bustle in the staffroom for serious 
computer-aided lesson preparations. The media centre "as origina lly a library and it is equipped 
with one computer. data projector. a television set. video recorder and a white screen. However. 
having computers in many places may pose a security threat in that the guard cannot be at all 
these places at the same time. especially at night and thieves may realise this and take a chance at 
stealing. Putting computers in fewer places can be cost etfecti ve in terms of securi ng the places. 
Principal B mentioned that one of the t"o computers in the office is intended for use by teachers: 
but as yet the staffroom has not yet properl y secured for the computer: 
... Ire have one/or Ihe ot/ice. Ihe second one is/hr Ihe slaflroom hut we haven 'l sent iT 
vel hecause Ire \rant some level of security 10 he Ihere he/hre we do Ihal (Principal B. 
Line 36-37). 
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The situation in School B can be a di scouraging factor for teachers wanting to use computers 
because they only have them in t"o places. the computer lab and the administration office. 
Although the principal in thi s school stated that teachers are al lo"ed to use the office computer 
anytime they "ant to . teachers may not be comfortable "orking so close to the principal and 
deputy. In hi s "ords the principal stated that : 
fOil see. Ihis office one Ihe leachers can use even- lime Ihey ,rani. hUI Ihe ones sludenls 
are IIsinRjor lessons they don·1 helonR 10 Ihe school so Ihe leachersfor computer slUdies 
Rive permission 10 Ihe leachers 10 use when Ihey ,,,anl. thal "s hmr il goes (Principal B. 
line76-79). 
The principal" s statement highlights another constraining factor: teachers can onl y use computers 
in the computer laboratory when the computer teachers a\lo\\ them to. So in thi s school. even if 
teachers have an interest in using computers. the location of the computers and the rules 
contro\ling the use. are not conducive for teacher use. 
Both School A and C have hired learner computers: School C is in partnership with the computer 
company whereas in School B the computer company is the so le proprieto r. so the school has no 
say in the running of the computer lab and assoc iated use. The principal in School B expressed 
his frustration about thi s arrangement when I talked to him . but could not so lve the problem. He 
expressed his frustration in these words: 
The adminislraliun does nOI cOnlrolthe use olcomplllers wholll · hecallse il is nOI school 
properly. so when Ihe IcompUl er[ leachers are nol availahle olwllrse. . Il lhese are nol 
Ihere ,re cannol lise i l when Ihose leachers are nol Ihere we cannotjusl aUlhori::.e Iheir 
lise (Principal B. Line 81-84). 
In this section seve ral enabling factors have been identified: Placing computers in different 
places makes access ibili ty by the different users eas ier because the computers are placed in 
places where the users are working most of the time. at least for teachers and administrative 
staff: for learners they have been placed in an accessible place where a\l classes can go at 
different times. In addition. School A has a media centre for preparation of computer- a ided 
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lessons and presentation of the lessons using a data projector. Several constraints have emerged 
in thi s section as well: placing computers in different places is convenient for users. but is more 
expensive in terms of ensuring security: expecting teachers to use computers in the 
administration office may deter teachers from using them: sole proprietorship for I(T equipment 
and use is not a sati sfactory option for schools. 
My recommendation to schools would be that if they choose to hire a computer company for 
learner computers they shou ld arrange a formal partnership with the company. so that they agree 
on what the company responsibilities will be and what the school' s will be. 
5.2.1.4 Computer Allocation 
This section aims to establish ho\\ many computers are allocated to the different users: that is. 
administration staff. teachers and learners. In Table 5.6 we can see that the number of 
administrative staff is the same (4) in all the schools. School A has the highest number of 
computers for its administrative staff. between 2 and 3 representing a computer: staff ratio of 
about I :2. School Band C both have one computer for an administrative staff of four: this 
represents a 1:4 computer: staff ratio. There are between 2-4 computers for teachers in Schools A 
and C for a teaching staff of 30 and 27 respectively: thi s co rresponds to a computer: teacher ratio 
of about I: 10. School B has the fewest computers for its teaching staff: there is one computer for 
30 teachers. representing a computer: teacher ratio of I :30 . The number of learners in the highest 
stream in Schools A and B is 60: thi s represents computer: learner ratios of about 1:3 and 1:2 
respectivel y. School C has the least computer: learner ratio of I : I 
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Table 5. 6: Number of Computers per User 
Admin. I Teachers Learners I TOTALS , 
, I 
!cT P I CT I p I CT ' P i P I CT 1 !4 t , , ! "6 118 School A 2 : 3 , - ! 21 j 20 t - -
, School B I : I 1 ' 30 25 I ... ') : 27 ! I ' J _ I I i t ! School C I , 
" 
; 4 : 50 I 50 I -, i 56 I - I - I I )J 
The a llocation of computers indicates that school s are more concerned about provision of enough 
ICT equipment for learners than staff members. The focus on learners has been made clear by 
the principals in the interviews. When asked for reasons for the introduction of computers into 
the schools they emphasized that this was so that learners are computer literate . In all the reasons 
given. teachers were never mentioned. 
Table 5. 7: Com utero User ratios for administration staff, teachers and learners 
. Schools : Admin , Computer: Teachers . Computer: Hi ghest No. Computer: 
I I 
t 
, 
I Staff Learners I Learner Admin. stalf rat io : Teacher Rati o ' f I I i O I 
I 
I 
I Ratio i : i in a stream ! , 
-+---
: School A j 4 , 1.1 30 ! 1: 15 L61 1 :3 
School B ~ 4 1:4 30 1:30 ' 60 1:2 
! I 
I chool C , .I 1 :4 t 27 I: 15 ' 50 1 :1 5 -:-A-;-dm....,i,--n -;:Staff =i p~Tncipal. Depul).. Secretary (S~'hoot-A-I has~-p-rincrpal. a depu-')- a;ci 2 secretaries: School B the same 
as A and School C has a principal. 2 deputies and I secretary) . 
It is interestin g. however to notice in Table 5.6 that in all the schools all staff members and 
learners have been allocated some computers. The number o f computers allocated to each staff 
member group is an indication o f availability to the mem bers o f staff. Generally. the computer: 
administration staff ratio varies from 1:2 to I : 4: which means that one computer is shared by :! 
to 4 admini strati on staff in the three schoo ls as shown in Table 5.7. The computer: teacher ratio 
varies fro m I: IOta I :30. and for learners. the computer: learner rati os vary from I: I to 1:3. 
The highest ratios are th e teachers. with 10 to 30 teachers per computer. The few numbers of 
computers allocated for teachers may be a cause of the low interest of teachers in using 
computers as indicated b) principals. During th e interviews principal s implied that teachers can 
use computers in the laboratory to su pplement the fe" numbers of com puters in the staffroom: 
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when asked how many computers ,,,ere there for the teaching staff they all mentioned the 
computer laboratory: 
For leaching slaf(lhere are Iwo, hesides those thai are in the lah ' (Principal A. line30) 
Proclically we have one for the of/ice: the second one is/or the staffroom ... though we 
have olher compUlers in the compuler lah : ahoUl 3{) ojlhem ... (Principal B. line 36-38) 
For teaching stat( lI'e have a compUler in each deparlmenl. So 1 could say /'wo . Some 
leachers mayhe 1 should add. go 10 the compUler lah a/ier classes if they have something 
to do (Principal C.line 51-53), 
But a teacher in School A indicated that most times when she wants to use computers in the 
laboratory there are clashes: there is usua lly a class in the laboratory when she has a free period. 
The only available time is after school hours when learners are not using the computers. which is 
not always a su itable time for teachers. Hiring or buying more computers for teachers in all the 
schoo ls may be a solution to the problem. Principal B actually made thi s suggesti on: 
So to solve Ihis prohlem we need 10 huy one or IlI 'o GOmpUler,lji,,' teacher,l' to use anytime 
Ihey wanllO do Iheir work (Line 86-87). 
HopefUlly. wi thin a few years the schoo ls will reach a further level of implementation and then 
all teachers" ill be us ing computers in their subjects and computer laboratory times can be 
scheduled. timetab led for teachers or booked by teachers when they need to do so. Alternatively. 
computers can be placed in classrooms as well. so as to make accessibility even easier. 
5.2.2 Software 
Questions on sotiware covered operating systems. application programs and subject-specific 
software. Only the computer teachers were asked these questions because they are assumed to be 
the ones with the ·technical' know-ho\\. It was anticipated that principals and teachers would not 
have answered these questions very well. 
5.2.2.1 Operating Systems 
The question on operating systems was not answered very well. As can be seen on Table 5.8 the 
three computer teachers in School C agreed that their computers run on either Windows 2000 or 
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Windows XP: but they do not agree on the number of computers per each operating system. The 
computer teacher in School A indicated that 25 of the 28 (See Table 5.2) computers run on 
Windows XP and 2 on Windows NT. The computer teacher in School B has not named operating 
systems for all the computers in the schoo l: as seen in Table 5.8 she indicated that 24 ofa total of 
27 (See Table 5.2) computers run on Windows XP. It is evident that the most common operating 
system in the three schools is Windows XP. followed by Windows 2000. 
Table 5.8: How many of the computers at school run on the following operating Systems? 
X 
<f> ~ ~ <f> <f> ,. ,. ,. en 0 0 0 0 0 0 
'" " 
'0 '0 '0 
'" 
'0 '0 
c: c: c: 
'" 
c: c: <..> C. :::> 
~ U') ~ <Xl ~ '" ~ 0- ~ Q. '" Q. c: en 
'" 
N Z x :2 ..: ::J 
Computer Teacher 1 School A 2 2 25 
Computer Teacher 2 School B 24 
Computer Teacher 3 School C 9 27 14 
Computer Teacher 4 School C 30 20 
Computer Teacher 5 School C 20 25 
The schoo ls are mostly using the latest proprietary operating systems on the market and these 
demand certain kinds of hardware that is. fast processors with a larger memory . The Windows 
2000 operating system requires a minimum of 128 MB of memory and Windows XP requires 
about double (256 MB) the memory for Windows 2000. The larger the memory the more 
expensive the computer becomes but the tasks that the computer can do increases. I believe 
comparison of the price of ICT equipment vis-ii-vi s its suitability for use requires a well-
informed leadership in the schoo l: hence principals should be technologically informed. 
5.2.2.2 Application programs 
Following the question on operating systems. computer teachers were asked what application 
programs they use. Table 5.9 indicates that School C has a wide range of application programs 
running on its computers. from /viS Otfice 98 to WindO\\'.I' XP. School A has just one application 
suite in all its computers: .'vfS OfJice lOIJ3. Similarly. School B has one application program in all 
its computers: .'vIS OfJice lO{)O. The most common application suites as shown in the table are 
:tIS Office lOO{) and IvfS Office 2003. 
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Table 5. 9: What application programs run on the compute rs? 
; MS Office 98 M S Office 2000 : MS Office 2003 Windows XP 
S h IA c 00 , ! 
! School B , ./ , i , 
Schoole , ./ 1./ I ./ ./ , 
I TOTALS I I ' 2 . , I -
The schools are locked into the use of propri etary software and they do not seem to have 
knowledge of cheaper open sou rce equ ivalents. such as Open Office.org. Whi le thi s may seem 
not to be an immediate problem. future Microsoft operating systems. e.g. Vista may have a 
tremendous impact on school finances as they may demand ne"" and more expensive hardware. 
BECT A. a UK agency. has carried out an analysis of Vista and found out that there were 170 
new features in the product and that it \Vas more suitable in business rather than educational 
contexts . BECTA has disco uraged schools and colleges in purchasing the product before the 
final findin gs report of BECTA due by January 2008 (BECTA. 2007). I think efficient advisory 
structures such as BECT A are necessary for school s in order to ass ist them in decision-making. 
in addition to techno logically competent leaders and teachers. 
5.2.2.3 General purpose software 
In their questi onnai re. computer teachers were asked to indicate with a tick the available 
software for different users. A lthough subject teachers ""ere not asked thi s question directl y. in a 
question where they we re asked to indicate how they use computers in their teaching or 
adm inistration work their responses indicated what software was avai lab le at the school s. The 
computer teachers were given ten (10) types of software and they had to tick a ll those that were 
availab le at the school under di fferent users (Table 5. 10). 
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Table 5. 10: Software types in the three schools 
, Software Types School A ; School B i School C 
A : T , L i A 
I 
i T ! L A i T L 
I. Word processing. desktop publi shing ./ , ./ ./ ./ 1 ./ ./ 
:.Spreadsheet Software e.g . . \1.') Excel ./ ' ./ 1 ./ 
, 3.Database Software e.g. MS . .J ccess 
: 4.Graphics I 
I 
./ ./ i ./ I 1./ i ./ , I I 
, 5.Drill and practice programmes ./ ./ ./ I I 
6.Tutorial programmes. selt: learning ./ , ./ ./ I ./ 
I I I I 
7.Real-world simulations ./ ' ./ 1 ./ ! , 
I I 
8. lnternet browser ./ ./ 1 ./ ; i I I I I 
! 9.Encyclopaedia CD-ROM ./ , ./ 1 ,/ ! , ./ I I ! I 
I 10. Presentation software e.g. MS PmverPnint ./ . ./ 1./ I i ./ ./ I I I 
I I , 
-
, 10 10 i 10 ! I => 1 I I 7 , TOTALS 
A- Administration. T - Teachers. L- Learners 
From Table 5.10. it is evident that School A has the highest number of software types: in fact it 
has al l (10) of the provided types of software for all its users. The computer teacher in School B 
has only reported w hat is available on learners' computers: 5 types of software and these are 
software types I. 2. 3. 4. and 10. The computer teachers in School C have indicated what is 
available on teachers' and learners' computers on ly. Acco rding to the computer teacher in 
School C there is only one type (Wo rd processing. desktop pub li shing) of software in teachers' 
computers and seven types in the learners' computers and these are software types 1.2.3.4. 6. 9. 
and 10. In the t"'o schools . School Band C computer teachers do not seem to kno" what is 
ava ilable on the administration staff computers. Common soft"'are programs on learners ' 
computers are: word processing & desktop publishing: spreadsheet: database: graphics and 
Internet browsing. 
School A is a NEPAD school and it received its computers from the government about a year 
ago. NEPAD through ORACLE. have a pre-designed plan for the schoo ls on ho", the computers 
will be used and so I conclude that providing all these programs in all the computers is part of 
the NEPAD impl ementation plan. In School B. the hired company is respons ible for providing 
whatever it considers adeq uate for the computer literacy course being offered to the learners: and 
it seems the) provide just the minimum required soft",are because it is cheaper to do so. School 
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C also has a hired company responsible for providing adequate software for the computer 
literacy course being offered so in both schools the companies' discretion is allowed. Computers 
in the administration office and staff room have been obtained through donations. so computer 
teachers kno", very little about them . 
From the teachers' responses to the question on how they use computers preparing for teaching 
or other professional activities. it became evident what application programs were available on 
the teachers' computers. Table 5.11 gives an indication of what tasks teachers perform on 
computers occasionally in the different schools. 
Ta ble 5. 11: Tasks performed by teachers on com puters 
. TASKS I School 
, 
' A I 
: Task A - Make worksheets or rubrics for learners ! v' 
, I 
0faskS-- Type lesson plans, notes or timetables- ---;v' 
, 
I 
Task C - Correspond with parents or guardians 
i Task D - Record and/calculate learners' marks I v' 
: I 
I 
, Task E - Draw graphs i v' 
, 
Task F - Create posters, notices, invitations : v' . 
, Task G - Develop electronic presentations or I v' 
; overhead transparencies I 
Task H - Send and receive e-mail j v' , 
: Task I - Search for lesson plans or websites for i v' 
. learners 
, 
~ Task J - Exchange computer files With colleagues I v' 
! TOTALS ! 9 
, School 
, 
i B 
I v' 
I v' 
I 
i 
I 
i 
I 
I v' 
, 
I 
' v' 
, 
, 
, v' , 
, 
I 
I 
' v' , 
, 
! 
I 
I 
, 
School 
C 
v' 
v' 
v' 
v' 
6 
; Required Software , 
I ! Word processing 
I Word processing, 
i Spreadsheet 
; 
i I nternet browser - home & 
i school 
i Word processing , 
I spreadsheet 
I 
I Spreadsheet 
i Publishing software 
I Presentation software 
I , 
I 
! Internet browser 
, Internet browser 
, 
I 
, 
I I nternet browser 
Teachers in Schoo l A are ab le to do 9 out of the 10 tasks stated. so thi s is 90% of the tasks. We 
have already established in an earlier section that School A has all the software types that were 
listed in the questionnaire so it is not surprising that they can perform more tasks than teachers in 
other school s. Teachers in School B can perform 70% of the tasks and these are Task A. B. D. 
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E. F. Hand 1. Teachers in School C can perform the least: 60% of the tasks and these are task B. 
D. E. F. G. and J. Tasks B. D. E. F are common to the t\Vo schools and they require \Vord 
processing. spreadsheet. graphics and desktop publishing software. Teachers in School C can 
also perform Task G which requires presentation software. 
From the uses that teachers make of computers. one is ab le to deduce the software that is 
available for them. It is evident that they have at least five out of the ten stated software types. 
As learners have been provided with more software types than teachers in School A and C. thi s 
situation ma: encourage learners to be more computer literate than their teachers. Consequently 
teachers ma: be intimidated by learners who know more than them and not use computers with 
learners. 
5.2.2.4 Subject-specific software 
Pr incipals in the interviews and computer teachers in the questionnaires were asked whether the 
school had access to any subject-related software. Although teachers were not directly asked thi s 
question. the: indicated either sat isfaction or disappo intment with the availability of subject-
specific software in their questionnaires. Onl: the computer teacher in School A indicated the 
presence of subject-related software and wrote that it is called. Oracle Learning Management 
Interface. which is an Integrated Learning System (ILS). Onl: five out ofa total of eight subjects 
in School A are covered b: the curriculum as indicated b~ the computer teacher: and this is in 
agreement with what appears in the Oracle teachers' training manual. The main features of the 
curriculum are provided in a manual for teachers from Oracle: 
I ) Content for the subjects. English language. Business Educat ion. Mathematics. Physics. 
Chemi stry and Biology (Physics and chemistry as one subject). 
2) Laboratories for Maths. Chemistry. Physics and Biology 
3) ICT demonstrations 
4 ) Learnthings test centre (Learnthings. p.22) 
In response to the question about subject-specific software two of the principals indicated its 
presence: 
res f rhink even suhjecr hesides Sesotho has conrenr (Principal A: Line 156-158). 
III 
I kno>l ' the\' are there, >I'e houJ{hl them, and \I'e have hiolo!{l', lanJ{llaJ{e, one for 
mathematics, The on(l' one, I'm told is heinJ{ used is that one fill' hiology, hlll even thaI 
one \I'as nOI heing used e((ectively (Principal C: Li ne 91-92), 
However. the principal in School B indicated that they had no subject-related software. but they 
would have in future. 
In questions that required them to state enablers of subject-related software. Teacher :1 and 3 
said: 
There is content provided and il is help/iii specificalh' hecause il is more userfi'iend(v as 
compared 10 the infiJrmalion Ihal one J{etfi'om the Interne I (Teacher 3. Qu.8.1). 
II saves time for preparing experiments in the lahoralOry \I'hi/e I can jusl press the 
compuler and do Ihe experimem quick(l' (Teacher 2. Qu.8.2). 
II has a 101 o(quesiions/iJr slue/ems a/IeI' eve/) ' IOpic I e/o (Teacher 2. Qu . 8.2). 
When asked 'what aspects of access and use support or hinder your use of computers0 ' Teacher 
6 in School C said that there was no appropriate software for hi s subjects. In another question he 
mentioned the use of spreadsheets to produce graphs in mathematics and physics (his subjects) 
and the encyclopaedia as an enabler. 
In School A there is a contradiction with regard to the number of subjects covered in the subject-
related software: the computer teacher and Oracle manual li sts five subjects. but the principal 
states that every subject is covered by the software except Sesotho. During the interview . 
Principal A may have not been able to recall the exact number of subjects covered. whereas 
questionnaire completion is comparatively relaxed and the computer teacher was able to provide 
the correct answer. Another contributing factor may be the fact that the computer teacher is very 
familiar with the software. because that is his job. but the principal has a lot of things to do and 
cannot remember the detai Is of the software. 
It is my belief that since NEPAD. through Oracle. is developing the curriculum for several 
countries in Africa they had to find out what subjects were common to all the countries and then 
develop the curriculum accordingly, Therefore. covering all subjects in the Lesotho curriculum 
was not possible and it is the responsibility of the government to identit\ experts in the field of 
Computer Science and ICT in education to extend the work that has already been done by 
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Oracle. Teachers in the school are definitely finding the software useful in many respects. as can 
be seen in the quotations above and hence the more reason why the Lesotho government should 
carry thi s work further. 
Computer teachers in School C gave no responses to the question on subject-specific software 
which means they are not aware that the school bought such software as the principal indicated 
in hi s response. The computer laboratory and computer teachers seem to be iso lated from the rest 
of the school as is ev ident in thi s question and in earlier sections that have been discussed. This 
may be because most computer teachers are not qualifi ed teachers and they do not mi x we ll with 
the rest of the teaching staff. Apart from qualifications. the reason maybe these computer 
teachers do not regard themselves as part of the teaching staff because they are being paid by the 
hired computer companies in the (Wo schools. School B and School C. But another contributing 
factor could be the location of the computer laboratory which is some distance away from the 
staffroom and office. In School A. the computer lab used to be a librar:. in School B. the 
computer lab used to be a laboratory and in School C the computer laborato ry is a newl y erected 
building and they are a little bit removed trom the rest of the buildings in the school. 
To round off the top ic on subject-specific so ftware. computer teachers were asked: ' Does the 
available software meet a ll your requirements0' and a summary of all the responses is in Table 
5.12. 
Table 5. 12 : Does the available software meet all your requirements? If not, why? 
: YES i NO - REASON 
I Computer Teacher I I No. it does not cover all subjects 
-- _._-- _.--:--- ----
Computer Teacher 2 
Computer Teacher 3 
. Computer Teacher 4 
Computer Teacher 5 
Four of the computer teachers were satisfied with the soti\\are at their schools and only the 
computer teacher at School A was not satis fied with the soth,are because it did not cover a ll the 
subjects. School A is actually th e best eq uipped of the three school s and it even has an ILS 
(integrated learni ng soft\\are). This sotiware requi res the netv"o rking of computers and provides 
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content In sequential lessons and assessment at the end of each lesson. This illustrate that a 
school's needs and expectations have changed because they are familiar w ith and have explored 
more technology than the other computer teachers (Tearle. 2004 I. 
5.2.3 Internet connectivity 
In the com puter teacher questionnaires there was a section of questions on Internet connectivity. 
but unfonunately these questions were answered by Computer Teacher I only because he was 
the only one in a school with an Internet connection. However. the idea of the Internet being an 
enabler or constraint has come up in other pans of the questionnaire from other computer 
teachers. Principal s and teachers \vere also not asked this question. but similarl y they ra ised the 
point of the Internet as e ither an enabler or constraint during the interviews. Principal C stated 
the absence of the Internet at the school as being unfonunate because he had an experience of 
using it while writing hi s thesis. and he indicated that learners could gain more knowledge from 
the Internet. Likewise . teachers in both School Band C implied having used the Internet and how 
it can be useful in supporting their teaching. 
School A has wireless Internet connection and its speed has been described as "good" by the 
computer teacher. All computers at the school have been connected to the Internet and so it is 
available to all users in the school. that is. administration staff. teachers and learners . The 
availability of the Internet has been desc ribed b~ the computer teacher as available 24 hours a 
day . The principal at the school also stated that he "as very proud that there was Internet 
connection at the school (Line 67). 
Teachers in School A expressed the usefulness of Internet connecti vit;. in statements such as : 
We hm'e access 10 intnrmalion Ihal is nol avaiiahle in our /exlhook\- from the Internet 
(Teacher I I. 
I have access to Inlernellotind a iOI olintbrmalion thai I need (Teacher 2). 
One teacher in School A. ho"ever. expressed hi s/her preference of the provided content on the 
ILS compared to information from the Internet: 
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There is content provided and if is help/iii specifically hecause if is more userfi-iendly as 
compared 10 fhe in(iJrmafion fhal one gets/rom the [nternel (Teacher 3), 
Principal A also mentioned that although the Internet had benefited the school in some ways. he 
has been frustrated by some of the mi suses of the Internet by teachers: 
There is a lendencT 10 venture inlo slU/f'involvinx pornography and others, ... And also 
mosl people lend lo(iJeus on non-academic issues mosliy and yel Ihe pro/eel is intended 
10 be an engine(iJl' academic excellence, The1 ' like 10 check celehrities who appear on 
television. I think Ihey like such Ihings ... (Line 102-106). 
Teachers in School B and School C have indicated that the absence of the Internet is a hindrance 
in their work: 
Ahsence of [nternel: hence this hinders my leaching (Teacher 5. School B) . 
Thefacl Ihal there is no Internel here. searching.ffJl· in(ormalion on the content. leaching 
melho"s and lesson plans hecomes difficull (Teacher7. School C), 
Principals in Schoo l B and C indicated the absence of Internet connectivity at the ir school as one 
of the challenges they are facin g . 
... hecause we don '1 have the ground line here .fiJI' connection 10 Ihe [nternel ... we use 
mohile phones ifiJl' communieali0l7} (Principal B.line 72-74). 
Bul my main \I'O /T1 ' here is. [ don 'l have a prohlem \i'ith compUlers. Ihe hardware or 
lI'hafever we have, hUI I'm worried ahoul Ihe [nternel. we are nOI connected 10 the 
Internel, Thal',\" \i'ony' hecause Ilhink sludents could gain more knowledge through the 
Internel (Pri ncipal C. line 66-691 
Genera lly the principal. subject teachers and the computer teacher in School A are happy about 
Internet availability at the schoo l: they realise its usefulness. But since this school is the best 
eq uipped in terms of variety of the I(T resources compared to the othe r two schools. they are 
ab le to compare the different resources and decide on what is appropr iate for different uses in 
teaching. 
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The fe\\ teachers in School A who have used the Internet resources have explored the different 
resources and they ha ve reached a stage where they can make choices according to 
appropriateness of use. But principal s and teachers in the other two schoo ls can be seen to be 
behind in the stages of implementation. because they are still being challenged by not having 
certain types of ICT resources. the Internet in this case. However. it is encouraging to realise that 
although teachers in School B and School C have no Internet at their schoo ls. they know what it 
can offer: thi s means that they have been exposed to the Internet elsewhere. For example. 
Teacher 4 from School B reported send ing and receiving e-mail and Teacher 5 from the same 
school has indicated having exchanged computer files with colleagues. An explanation of this 
may be that they have computers at home with an Internet connection or they visit places with 
the facilities. The next section can confirm the availability of computers at the teachers' homes 
with an Internet connection. 
5.3 Existing infrastructure at home 
All participants were asked if they have computers at home and whether they were connected to 
the Internet at home. In addition. teachers were asked what they used the computers at home for. 
Figure 5.1 illustrates that there are more (66.7%) principals ,vithout computers at home than the 
ones \\ith computers (33.3%) at home. A similar situation can be observed with computer 
teachers where a higher percentage (60%) of computer teachers has no computers at home and a 
smaller percentage (40%) has computers at home. 
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Figure S. I Comparison of staff with and without computers at home 
Users with and without computers at home 
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Users 
Computer 
Teachers 
o Com puter at home 
• No computer at home 
The higher percentage of teachers with computers at home compared to the other users can 
poss ibly be attributed to shortage of teacher computers at school and also to the interest the 
teachers have in using the equipment. The computer: teacher ratios in a ll the school s are equal to 
or greater than I: 10. Therefore . teachers have to find ",ays to supplement the shortages at school 
by buying their o\',;n computers. The sam pled teachers have been desc ribed as some of the most 
frequent users of computers by the principals. Their motivation leve ls for computer use are 
alread) high and the time they spend on school computers is insuffi cient fo r their needs: so they 
have bought thei r own computers to deve lop their computer skill s further at home. In the 
question where they ",ere asked what they are using computers at home for. they indicated that 
they use them for lesson preparat ion and administration ",ork. Therefore. these teachers can 
transfer computer work from school to home and vice-versa. This is an enabling factor in the 
implementation process. 
Unfortunatel y. principal s and teachers 'vere not asked whether or not they had an Internet 
connection at home. Ho",ever. of the 40% of computer teachers ", ith computers at home 50% 
have Internet access. And the principal from School C "'i th a computer at home admitted that he 
V\as not using it: but that it "'as used b) hi s son. 
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5.4 Maintenance, security and support 
Most data about maintenance and security was obtained from principal interviews. computer 
teache r questionnaires and researcher' s field notes. There were also questions in the teachers' 
questionnaires that asked them where they get assistance from if they come across a problem 
wh ile ,vork in g on computer. Technical support and other support issues will therefore be 
discussed in this section to illuminate the support structures present wi thin and external to the 
school. 
5.4.1 Maintenance 
(omputer teachers were asked whether there were any computers that were not working and why 
they ",ere not working. Then next the researcher tried to find out what the~ did with computers 
that were faulty or ho\\ they troubleshot technical problems the~ came across. From the 
principal s' interviews additional information was obtained as they described technical support 
arrangements at the schools. 
Table 5.13 provides the responses of principals and computer teacher> to the que stions: Are all 
computers at school working0 If not. why are some not worki ng0 All the three principals 
answered yes to this question. The computer teacher in School B. however answered 'No' to the 
question and gave two reasons for some of the computers not working: that is dust getting into 
the mouse and that some computers needing reprogramming. (omputer teachers in School ( 
gave different responses to this question. Two of them answered 'Yes' to the question and one of 
them answered 'No' to the question and gave the reason that the ( drive was damaged. 
Table 5. 13: Are all the computers at school working" If not, why are some not working? 
"r COI;:;-p~ie~ - '--r PrincipaiS-- Wh; ~Ot '~Orking?--'---------~ 
Teachers 
. School A Yes ! Yes 
, 
School B . No i Yes Dust got into mouse: Some need 
I 
reprogrammIng 
School C . 2 Yes & I No I Yes C dri ve is damaged 
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The data indicates that all computers in School A are working according to both the principal and 
the computer teacher. This is not surprising. bearing in mind that the computers at the school 
"ere hardly a year old: at the time of the interviev.: the principal stated that the computers were 
actually ten months old (Line 203). In School B not all computers were working according to the 
computer teacher. Contrary to thi s. the principal in the same school said all computers were 
working. Since computer teachers are closer to the computers and work with them everyday. the 
computer teacher' s response ""ill be considered to be the correct one. At the time of the 
interview. Principal B stated that the school started using computers in 2002 (Line 31). but the 
present company had been at the school for only six months (Line 182). Computers in School B 
were relativel~ 'new' compared to the computers in School A. but they were already having 
some problems. The learners ' computers in School B are actually used computers according to 
the principal. whereas computers in School A were ne"" computers. 
There are some contradictions in the way computer teachers answered thi s question in School C. 
There could be several explanations to thi s. some of which are: 
c The damage to the C dri ve is recent and the other t""o computer teachers have not 
real i sed it yet 
o According to Principal C. two computer teachers belong to the computer company and 
one belongs to the school (Line 126). Maintenance is al so the responsibi li ty of the 
company and maybe the t""o teachers are tryin g to gi ve an impression that the company 
is doing well. whil e the one computer teacher that belongs to the school is describing the 
situation correctl~. 
When principal s were ans""ermg some of the maintenance questions during the interviews. 
maintenance or technical support arrangements at the three schools came to the fore. and they are 
illustrated in Table 5.14. From the table we can see that School A is the onl~ school with on-site 
technical support. the other two school s rely on off-site technical support. The offsite techn ical 
support is found in all the schools and it is scheduled in School A and School C. In School B the 
offsite support is on the basis of request when need ari ses. We can also note from the table 
(Table 5. 14) that the offsite technical support is ver~ far for School A compared to the other two 
schools. hence it is often delayed: it does not come immediately and as often as indicated for 
School B and School C respectively. 
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Table 5. 14: Technical support arrangements in schools 
I On-site : Off- Scheduled? ; How far? ' Need ; Comments 
i I i site I Arises I 
: School A I Yes ! Yes ! Yes - 2 per ! S.Africa i Na : The maintenance is delayed , 
I : ! year i (Oracle) I 
School B , No Yes i No , 30 km Yes Technician comes 
I immediatelv when called , . 
School C I No i Yes I Yes I /mnth i 100km Yes ! The techni cian comes often I I I I I Or wkh I . 
The computer teacher at the school has the technical-knov. (lineI25) as stated by Principal A. 
Since the implementation process in School A was better planned as will be illustrated in a later 
section unlike in the other two school s. the school may have been advised to hire somebody with 
a technical knm,-hov. since technical help would not be readily available. The other two schools 
do not necessarily need onsite technical help because the technicians are not far from the 
school s: they can visit the schools regularly as is the case in School C. The technical support in 
School B is not even scheduled like in the other schools since the technician is quite close and 
there is no need to schedule the visits since the technician is only 30 km away. Generally. the 
three schools have adequate technical assistance: hence the leT equipment at the school s is well 
mainta ined. 
As schools plan ICT implementation it would be useful to include in their plans technical support 
arrangements with the companies concerned. Like,,, ise. in the Ministry of Education ICT training 
plan there should be a section on technical support. as thi s has a potent ial to frustrate school s if 
not put in place from the beginning. 
5.4.2 Security 
Principals and computer teachers were asked questions abo ut security . The questions tried to 
establish what security measures had been put in place in the places where the schools have 
computers. As we can see in the Table 4.15 several security measures have been employed. All 
the schools have at least three security measures in place and these are burglar proofing. 
floodl ights. and security guards. The principals reported more security measures than computer 
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teachers although the questions were open-ended for both of them. School A has the highest 
number of security meas ures (6) than the other schools which each have 4 security measures in 
place. 
Table 5. 15: What security measures have you employed at places where computers are kept? 
, Burglar i Floodlights Guards Locks ' Alarms Passwords 
: Proofing I , I 
P : CT : P ! CT P i CT P i CT P CT P !CT i , I I I 
School-A---: v" I I v" 1---'~i7--;-v" 
I .- v" i v" i : i 
I School B I v" I v" j v" I v" I , i ! v" I 
. School C v" , v" i v" 
, 
v" ' v" v" I I ! i , .-- 13 
, i I 
-".-... 
-'-' 3 I 1 
--r, ---OT , 
I I I 1 1 : TOTALS I J i - i - - , I 
School A was able to employ more sec urity measures because there were minimum security 
requirements set by NEPAD that the sc hool had to meet before the equipment could be delivered 
to the schools. The NE PAD Country Liaison Person in the country stated that it was also agreed 
that once the computers were at the sc hool s armed security guards would have to be put in place . 
At the time of collecting data at School A there was no armed security guard as yet. The sc hool 
has had an ordinary unarmed watchm an for many years . 
In addition. principals were asked whether they were sati sfied with the maintenance and security 
measures in their schoo ls and two of them: Principal B and Principal C responded yes to the 
question whil e Principal A indicated that there was st ill room for improvement. He responded by 
saying: 
J think we still have ro ~o an exira mile, hy lI'a., · or ins/ailing alarms and cOnlractin~.fully 
qualified .Iecuri/., · guardl' (Line 145-146). 
ICT eq uipmen t IS very expensive: hence there is a need to ensure the highest standards of 
security. Unfortunatel y . security measures increases the cost of the equipment. 
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5.5 Support 
There is a need for teachers and other staff members to ask for techni ca l support as they learn 
ne\\ computer skills. But it has been found that technical support is not the only kind of su pport 
required by teachers as they try to improve their own knowledge. understanding and practical 
sk ill s. Institutional and administrative: peer and collaborative: techn ical and external support 
have been identified in thi s study to be either enabling or impeding the leT implementation 
process. 
5.5.1 Institutional and Administrative Support 
To ascertain whether teachers and computer teachers had received any institutional and 
administrative support several questions were asked on . Professional Support' (Question 5) and 
' Teacher Support' (Q uest ion 6). These were intended to establi sh whether teachers were ga ining 
support in their leT-related work or individual needs respective ly. But support issues also 
surfaced in responses to other sections of the questionnaire. In stitutional support refers mainl y to 
managerial issues. that is. organisational strategies put in place to gu ide and contro l leT use in 
the schools. These managerial strategies were organi sed into : ICT vis ion/po licy. p lanni ng and 
budgeting. and timetabling or scheduling of access. Adm inistrat ive support refers to practical 
day-to-day leT operat ions of the school. These have been organ ised into technical support. 
provision of resources and peer and collaborative support. 
5.5.1. 1 Vision and Policy 
When asked to suggest w hat aspects of access and use e ither support or hinder their use of 
computers. 12.5% of teachers responded that lack of policy on accessibility of computers for 
teaching purposes hindered their computer use in teach ing (QuA.9). The same number of 
teachers also ind icated that lack ofa po licy on cross-cu rricu lar use of ICT is a hi ndrance in their 
use of le Ts in teach ing (Qu.}.4). The lack of an leT policy and timetable c lashes were a lso 
given as reasons fo r not havi ng access to computers every t ime teachers wanted to use them for 
teaching (Qu.4.6). T hese responses indicated that some teachers were eager for leT to be 
included in the curriculum. but were prevented fro m doing so by the lack of clear policies. In 
fact. 75% of teachers have expressed the desire that leT should be included in the curriculum. 
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They were also certain that that this would not interfere with their usual regular teaching 
workload. for example. covering of the syllabus (Qu.8.4). 
There is no written vision and policy in all the schools. and teachers are not aware of the 
principals· long term vision. However. all principal s expressed their visions during the 
interviews. In response to the question: ··Why did your school start usi ng computersry,· all 
principals stated that the main reason for the introduction of computers into their schools was so 
that all learners would be computer literate. Other reasons stated were to improve the 
administration efficiency (Principal B. line 99): increase the chances for employability of the 
learners at the end of their schooling (Principal B. line 201) and to apply computer skil ls in other 
subjects (Principal e). Principal A also mentioned that their school (NEPAD School) was 
carrying out the mission espoused by the African leaders through NEPAD (Line 195- 197): 
The NEPAD e-Schools Initiative will ensure that the majorit: of the people on the continent will 
have the ski ll s and knowledge required to function and participate as equals in the information 
soc iety and knowledge economy of the 21 st century (NEPAD Dialogue. 2004: 9). 
School A can formulate its policy using the NEPAD vision. mission. strategies and the Lesotho 
leT policy as foundations. The other schoo ls can also refer to these documents to formulate their 
school leT vision and policies as well. But more importantl y. professional development of the 
schoo l leaders to be a"are of the educational benefits and approaches in different circumstances 
would be an added advantage. Assuming that the schoo ls had some formulated leT vision and 
policies then some strategic planning would automaticall: follo\\. 
5.5.1.2 Planning and Budgeting 
Planning can be described as those strategies put in place to assist staff and other persons to 
efficiently implement the school" s leT vision either in the school as a whole or in the classroom. 
Some important aspects for classroom implementation are the type of leT curriculum to be used 
and teacher training plan. Budgeting refers to some financial plan to obtain resources for 
implementati on . 
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A Ithough no principal mentioned a wri tten plan during the interviews. it was found out later that 
at least there is a guide for teachers and computer teachers for using computers with learners in 
one school. [n School A there is a comprehensive training manual for teachers which incorporate 
digital curriculum content fo r 62.5% of subjects in the schoo J" s curriculum. Every teacher in thi s 
school has been provided with the training manual (Principal A) by the Oracle team which 
gu ides teachers in the use of the provided computer applicati ons (and televis ion) with learners. 
A stud) of the contents of the manual by the researcher revea led that the manual provides 
guidel ines for teachers in the followin g areas: Computer literacy: Integrating the digital 
cu rri cul um content and [CTs into teaching: Creating a personal webs ite and e-mai l for the 
teachers· use and learners· use: using the television in teaching and [earning. 
5.5.1.3 Timetabling/ Scheduling of Access 
There is a schedule of access in the three schools for the classes that have been selected to attend 
computer literacy classes. that is. Fo rms A and B. But in none of the schools is scheduling of 
access arranged for teachers· use of computers with learners for curriculum integration. This lack 
of provis ion on the t imetable for teachers to use computers in the ir subject areas with learners 
has been mentioned as a constraint by 25 % of the sampled teachers. The schools administration 
needs to consider the inclusion of subject-related [CT lessons on the timetable if learners are to 
appl y [eT skill s into subjects. as asserted by Principal C as one of the objectives of introducing 
[CTs in School C. 
5.5.1.4 Technical Support 
According to principals. a ll computers ,,,ere working at their respective schools at the time of the 
interview: indicating that tech nical support ""as effici ent: computer teachers· responses indicated 
othemise (see section 5.4.1). Most (80%) computer teachers have computer problem- solving 
skill s: they have indicated that they can app ly some troubl e-shoot ing techniques. The reliable. 
local offsite technical support combined with computer teachers who have basic trouble-shooting 
ski ll s in School s Band C seems to be a sati sfactory techn ical support arrangement Al though in 
Schoo l A. the computer teacher has some bas ic technical kno,,-hov.. the offsite technical expert 
makes the technical support arrangement at this school somewhat ineffi cient. 
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5.5.1.5 Provision of Resources 
One way that the admini stration can support staff in ICT implementation is by providing 
adequate ICT resources. The administration can put in place strategies such as budgeting for the 
purchase of hardware and resources. Classroom implementation support material such as 
curriculum documents. subject-specifi c software and teachers ' guides also need to be provided 
by the admini stration . According to principal s and computer teachers there is no annua l 
budgeting for ICT equipment or staff training in all the three schools. In School A. the principal 
explained that there was no major budgeting s ince the Oracle Consortium was providing almost 
everything required for the ICT curriculum done at the school : however. there was provision for 
thi s kind of budget in the technical subjects department in the school. In School B. the principal 
and computer teacher have indicated that there is no annual budget for hardware . software and 
training of teachers. but thi s would be considered towards the end of the contract with the 
computer company at the school. Hov"ever. the school had the responsibility to pay for e lectricity 
and the security guard . Principal C explained that it was not easy to construct a budget for the 
ICT equipment because payment of the computer levy by the learners has proved to be 
unpred ictable over the years. 
5.5.1.6 Peer and Collaborative support 
The value of peer support has been identified among teachers. computer teachers and learners. 
Teachers have identified the support they receive from other teachers as an enabler in the use of 
ICTs. In a question in wh ich they were asked : 'in using ICTs. more often than not one needs 
assistance. Who do you get help from 0' The options were: Principal. computer teacher. 
technic ian. another teach er. student. other. Most (75% ) teachers in School A and C indicated 
getting assi stance from the computer teachers. The next popular option was assistance from other 
teachers (37.5% ). Teachers in School B did not indicate any assistance from the computer 
teachers and other teachers. To emphasize thi s point they chose the 'other" option : Teacher 4 
wrote 'not applicable' and Teacher 5 wrote ·myself . Therefore. there is an indication of the 
presence of peer support amongst teachers in School s A and C and none in School B. The major 
form of collaborative support is computer teachers assisting teachers. One teacher from School A 
has al so mentioned the principal being supportive all the time. 
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There is also evidence of peer su pport amongst learners in School C. When teachers were asked. 
·who troubleshoots learners· ICT problems0 A sma ll percentage (1 2.5%) of teachers in School C 
indicated other learners as troubleshooting other learners· computer problems. From the 
teachers· perspective . there is also collaboration between computer teachers and learners as well 
as between teachers and learners as learners encounter problems. 
There is also peer support between computer teachers. a lthough this was not the most popular 
option with computer teachers: selected by 40% of computer teachers. Computer teachers seem 
to be more comfortable with not asking for help from anybody: 80% se lected ·Problem-solve 
myse lf. Asking for help fro m the offsite IT technician was also selected by 40% of computer 
teachers. In their response to the experience question (Qu.2. 1). it was established that 80% of 
computer teachers have computer experience of 5-6 years and 10% have an experience of 10+ 
years in usin g computers. Their experiences match some of the teachers· and it would seem it 
might be poss ible for them to learn a fe\\ things or get assistance from teachers if they requested. 
This line of collaboration seems to be on ly one-way: that is teachers asking for help from 
computer teachers and not vice-versa. It is the role o f the principal to estab li sh an atmosphere 
that is conducive fo r collaborative and peer learning and thi s has been identified by Scrimshaw 
(2004) as an enab ling precondit ion for teachers to engage in successfu l innovative practice. 
5.5.2 External support 
Principals and Computer teachers are the ones who deal directly with external people to the 
school s with regard to ICT. Before the introduction of computers into Schoo ls Band C. 
principals had to involve every stakeholder in the school to conv ince them as to why computers 
were necessary in the schools. It was during these negotiati ons that parents demonstrated support 
for the principal and the schools· initiatives . During the interviews principals acknowledged 
being supported by parents. Principal C indicated that computer literate parents assisted him in 
exp laining to other parents about the benefits of computers to learners and that it was worthwhile 
for them to pay the additional R400 per annum over and abo'e what the y were already paying as 
fees. Principal B also mentioned convening a parents· meeting when they had di scussed the idea 
of introducing computers into the school and they accepted the idea without much resistance. 
Parents "ere not the only people marshalled for support: teachers. learners and the school board 
were also invo lved. 
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External agents have also influenced the school s negatively. Accord ing to Principal C. parents 
associated with School C were very reluctant to pay the computer levy. An increase of fees by 
R400.00 was too much for parents because of the many social problems in homes. among them 
the dying of breadwinners in families. The computer lev: "as divided into the four quarters. that 
is. R 100.00 per quarter to make payments easier for parents. This. however. caused another 
problem. parents refused to pay for the fourth quarter. because it has the shortest teaching time 
due to the end of year exami nations. The delayed and non-payments of the computer levy by 
parents withi n the school year affected financial planning and budgeting. Part of the levy was 
directed towards the purchase of a fe" computers for the schoo l each year and this was affected 
by late payments. 
The MoE was one external factor that impacted on the school negatively. School C was one of 
the pilot school s for the Computer Education curri culum: and at the end 0[2005 had to sit 
candidates for the final year of secondary schooling (Form C) examination. According to 
Principal C. the examining body seemed ill-prepared for the examination: hence 72% of learners 
failed the examination (Nketekete. 2006:3) mainly due to the way the examinations were 
handled. In his stud y of the factors contributing to the poor performance in the Com puter 
Education examination. Nketekete identified the way the exami nation was administered as one 
of the contributing factors to the poor performance (2006:7). 
During the interview. Principal C also stated that the MoE has not been supportive to school s 
such as School C that initiated the introduction of computers: 
lfelllhm Ihe compulers Ihal VEPAD was already RivinR OUl , could have heen given 10 
schools who [sic} had alreadl' shm!'n intere,\'! in Ihar: and we \rere one ollhose schools. 
'" We .mcri/iced and we ROf nOlhing' \re ROf no mOfivafionji'om fhe Rovernment. I don 'I 
Ihink if lI 'illul fimafe(l ' meellhe expee/arions oleven fhe I!.0vernment . '" I don 'f Ihink the 
,'v/inisll" is supporfive (line 345-358), 
According to Principal C. the Minister of Education was not informed that there were already 
schoo ls in the country that have had computers for several years, At the launch of the NEPAD e-
school s pilot phase the Minister of Education stated that "he \!'US askinl!..fiJ}, compUler.lji·om 
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donors . . VEPAD: ... which were heinR hrollRhtto the ven'first schools (()ccordinR to the 
.\,finista) who (sic) \I'ere RoinR to start comp"ler lilerac:,' . (Line 342-344). 
Institutional. admini strative. peer and collaborative support have been identified as the main 
support structures for all staff members. especially teachers in a school. Additionally. principals 
seem to be influenced b~ external stakeholders such as parents and the government. 
5.6 Access 
During data analysis. access emerged as one of the major factors influencing leT 
implementation at the schools. Access here will be subdi vided into two subheadings: Times of 
access and the quality of the access. 
5.6.1 Times of access 
S lightly different questions were posed to the participants on this issue. but all questions tr ied to 
establish whether there ,,,ere specific times when computers could be used and the suitability of 
these times to the users at the schools. Principals were asked whether computers were availab le 
all the time for the different users. Principal A responded "yes" to the question and he explained 
further that the computer teacher is always (my emphasis) availab le to assist even after school 
hours because the computer teacher resides on campus. Principal B explained that there were 
some restrictions in terms of access because only certa in classes have been granted access after 
school hours. Teachers from School B. on the other hand are generall~ not allowed to visit the 
computer lab after school hours except when given permission from the computer teachers. 
However. the~ are al lowed to use the office computer at any time. 
rOll see. this office one the !eacher.l· can use evet:r lime (my emphasis) they want. but the 
ones s/lldents are lIsingfor the lessons they don 't helonR to the school so the teachers/or 
the compUier slUdies give permission 10 the teachers to lise when they want. that ·.I· how it 
Roes . .. ' When the,' Iran! to do somelhinR atier school hours the,· may not easily access it 
lrhen those leachers are not there (Principal B. Line 76-86). 
In response to the question. Principal C explained that in addit ion to the available computers for 
teache rs. teachers can use the computer laboratory anytime (my emphasis) after school hours. 
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Although principals did not explicitly state this. it has been implied in their statements that 
teachers and learners are allowed unlimited access to computers during school hours. In fact. 
most (62.5%) teachers in the three schoo ls indicated that they have unlimited access to 
computers at their schoo ls. This is an encouraging factor except that it has proved not to be 
totall: without problems. Teacher 3. in School A mentioned that she does not have access to the 
computer ever: time she wants to use it because at times the time she has c lashes with other 
classes. Access to the computer laboratory is restricted for teachers in School B because of the 
deprived arrangement between the computer company and the school. 
Although principals have used phrases such as ·anytime·. ·al"ays· and ·every time· to indicate 
that access to computers is unlimited for teachers. if it is not scheduled as is the case in all the 
schools. there is bound to be problems The problem of a lack of scheduled times of access for 
teachers may have led to the type of responses obtained from computer teachers on the issue. 
I n one question computer teachers were asked: . Do teachers have access to computers anytime 
they \Vant to use them0· All of them ans\Vered ·Yes· to this question. This is definitely an 
enabling factor. In the next question: ·Do teachers have access to computers after school0· on l) 
two computer teachers answered ··yes·· to the question: one from School A and another from 
School C. T"o of the computer teachers. one from School B and one from School C have given 
a ··no·· response to this question. The responses are so varied even within one school. The three 
computer teachers in School C have given three different responses. 
Table 5. 16: Do teachers have access to computers after school? (Qu.7.4) 
Response 
Computer Teacher 1 YES. Access to computers & Internet is 2-l/7 
: Computer Teacher 2 No response 
: Computer Teacher 3 NO 
Computer Teacher 4 . No response 
Computer Teacher 5 i YES 
The varying responses and no response that appears in answers to this question suggest that there 
are unresolved issues regarding access of computers after school hours. especially in School B 
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and School C. The use of the computer laboratory definitely impacts on the working hours of the 
computer teachers and it is not comfortable even for some of the computer teachers to talk about. 
which may be why they chose not to respond to the question. A lack of correlation of the 
responses to access times is repeated in a similar question posed to teachers to establi sh whether 
learners are allowed to use the computer laboratory after school hours. Teachers in School Band 
C have given varying responses. It is clear that the two schools definitely have some unresolved 
issues regarding use of the computer laboratory after school hours both by the teachers and 
learners. 
Another observation is that access times for teachers at the school s are haphazard. In School C 
one observes that teachers can on Iy access computers in the computer laboratory after classes 
'excepTlI'hen STudenTs are using Them ' (Principal C. Line 101). However. in School C teachers 
are better off because they have a fe\\ computers in the staffroom: they are not as desperate as 
teachers in School B for the computer laboratory. 
I think computer access times have to fit in with school times for all concerned. The computer 
teachers as well as the other subject teachers have to work stipulated number of hours. Specific 
arrangements have to be made for access to the computer laboratory after school hours. What 
one real ises is that computer use for teachers in the school s is an uncertain business: there are no 
stipu lated times of access for teachers in the computer laboratory during school hours . There are 
insufficient computers in the staffrooms for teachers. wh ich is why they have to use the computer 
laboratory. 
5.6.2 Quality of Access 
Quality of access will be di scussed briefly in terms of the adequacy of the hardware for the 
different users. that is. computer: user ratio. available software and Internet access. According to 
the principals. the staff and learners have an adequate number of computers. An elated comment 
was made by one of the principals: 
We have compuTer.1 ThaT can maTch The higgesT sTream ... so we have no prohlem with the 
nllmher ojcompliTers (Principal C. Line 7'2-79). 
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Other staff mem bers in the same and the other two schools have expressed similar comments: 
that the number of computers at the schools was adequate. However. there is contradi ctory 
evidence which points to the fact that the number of computers for teachers is not adequate at all 
(Sect ion: 5.2.3). There would not be an) reason for teach ers to use computers in the computer 
laboratory for the ir own administrative work if there were sufficient number of computers in the 
staffroom . 
Another indicator fo r the inadequacy of access for teachers is the com puter to user rati o. 
Computer to user ratios were calcul ated in an earl ier section (Section : 5.2.3) and from that data 
one can deduce that on average. in the three schoo ls. the computer: user ratios are as shown in 
Table 5.17. The hi ghest rat io is the computer: teacher rati o: on average. 20 teachers have to share 
one computer at the schools. Thi s is definitely not qual it) of access. Reference to quality of 
access and its measurement using the number of computers per persons has been documented by 
Pelgrum (2003). 
Table 5.1 7 Avera e com uter: user ratios in the three schools 
Computer: Administration staff Computer : Teacher Rati o Computer: Learners Ratio 
Ratio 
I : 3 I: 20 1:2 
Another measure of the quality of access is the presence of subject-re lated software and Internet 
access at a school to facilitate teaching and learning. Teachers have given reasons to show that 
they were not totally happy with the existi ng in frastructure . 
Thejacr rhar rhere is no Inrerner here: searchinf!,jor inf(Jrmarion on rhe conrenr. leaching 
merhoc/s. and lesson plans he comes verr difficllir (Teacher 7. School C) . 
...... 0 school polin· an accessihiliry for lise in leaching So appropriale software for my 
sllhjecr.1 (Teacher 6. Schoo l C). 
Absence of th e Internet and subject-related software has been mentioned by teachers in School B 
as inhibiting the use of computers for teachi ng and learni ng purposes. These teachers seem to be 
conversant with the potent ial of the Internet and subject-specific software to enhance their 
teaching. although their schoo l is not equ ipped with such facilities . 
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5.7 Computer Use 
This section has focussed more on teachers' use of computers although questions on computer 
use were posed to the other users as well. The section will be subdivided into two sections: 
Purpose of Use and Frequency of use. The 'purpose of use' section will highlight these four 
categories of teachers' use: Administration, Communication and Research, Teaching 
Preparation. 
5.7.1 Purpose of Use 
All respondents have been asked to respond to slightly different questions about how they use 
computers both at the school and at home. The figure below shows the teachers' responses to the 
question: Indicate how often you use the computer for the tasks indicated: 
A.Make ~rI<Sheets or rubrics I : 
....,th learners F: ==-==========:::1 
B.Type las.son plans, notes or ~~~~~~~~~~~~~~~~~~~~IIIfIllf!ll tomelables : 
C.Correspond with 
parents/guardians 
D.Record and/or calculate 
learners'marks 
E.Draw Graphs 
F.Create posters, notices, 
invitations 
G.Develop presentations or 
OHTs 
H.Send and/receive e-mail 
I.Search for lesson plans or 
websites 
J.Exchange computer files with 
colleagues I 
o 
::::!: I 
20 40 60 80 
Figure S. 2 Percentage of teachers using computers for different tasks 
100 
J 
120 
(1;1 Never 
o Daily 
• Weekly 
13 Occasionally 
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From the graph (Figure 5.2) it can be noticed that all tasks. except Task C. have been performed 
only occasionally by at least 50 percent of teachers. Ma.iorit~ of teachers (88%) use computers to 
type lesson plans. notes and timetables (Task B) only occasionally and 13% do the task more 
frequently. which is weekly. The next popular tasks are Task D. E and F wh ich have been 
performed occasionally b~ 75% of the teachers. Task 0 also has some more frequent users: 13 % 
of teachers use computers weekly for Task D. Less (50%) teachers are using the computer for 
Tasks A. G. Hand J on an occas ional basis. Although Task I is not very popular. that is 
performed b~ 13% of teachers. it has the most frequent users who search for lesson plans and 
websites on a daily basi s. This is not surprising from a teacher in School A as this school is the 
onl~ school with Internet connectivit~ in thi s study . 
From the graph it can be concluded that most teachers use the computer only occasionall y for 
most of the tasks stated. There are fe\\ frequent users in a fe\\ of the tasks: weekly users (Task B 
and Task D) and daily users (Task I). It can be deduced that majority of teachers (88%) use the 
computer occasionally for preparation of lessons (Task B) : the~ use the computer for typing 
lesson plans. notes and timetable. The next popular tasks are Tasks D. E and F which are 
administration tasks performed occasionally by 75% of teachers. The next group of tasks in 
decreasing popularity are Tasks A. G. Hand J used occasionall~ by 50% of teachers. 
5.7.2 Frequency of use 
In the interviews with principals. they were asked hm\ often they used the computer. Principal A 
stated that he used the computer on a daily basis. Thi s was in agreement with how teachers in the 
same school classified him in response to the question : Hmr would yo II classify your principal 
reRarciinR the lise of u computer:' ·(Qu.6.7): the three teachers all class ified him as a frequent 
user. Principal B in response to the same question stated that "Fm not IIsinR it myself." hut ! usk 
the secretan' /() use it. \re have Hro in the office here P'" office husiness ' (Line 8). The two 
teachers from the school also described him as a non-user. Although Principal C described 
himself as a non-user like Principal B. the teachers in the school differed in the way that they 
described him . Two of the teachers agreed with him and class ified him as a non-user. but one of 
the teachers class ified him as a ' seldom user". During the intervie\\ "ith Principal C. he made it 
clear that he had his o\\n computer in his office which he used for a short time and then it was 
taken to the computer laboratory when there was a shortage. The teacher that described him as a 
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'seldom user' may have seen him using the computer at one time; and he decided to opt for this 
classification for the principal. 
Overall, 33% of the principals in the sample are frequent computer users while 66% of the 
principals do not use computers at all. Those who are not using the computers have 
acknowledged that their secretaries are doing all their work. Schiller has also found out that 
many principals in Australian schools do not see the need to develop rCT skills since they rely 
on other staff (2003: 180). Principal B has described frequency of use of the computer by his 
secretary as 'the secretary in the office uses it when I ask her to' (Line 6). And Principal C has 
described the frequency of use by the secretary as 'Almost everyday' (Line 13). 
When asked the same question computer teachers all responded that they were using computers 
daily for purposes of teaching learners (Qu.2.5). Teachers, on the other hand, differed in the way 
they responded to the question. Although they had indicated in the previous question: 'Do you 
have access to a computer at school? '(QuA. I) that they all have access to a computer at school, 
when asked how often they used the computer their responses were as shown in Figure 4.3. 
Teachers' Frequency of use 
12.50% 
~-----,.,--~-
25% 
Figure 5. 3: How often do you use computers at school? 
o Rare users 
• Weekly Users 
o Daily Users 
Figure 5.3 shows that a high percentage of teachers (62.2%) are daily computer users; followed 
by weekly computer users (25%) and then finally rare computer users (12.5%). These results are 
contradictory to the descriptions of the teachers as given by the principals. One criterion for 
selecting these teachers was that they should be frequent computer users; but the way they 
describe themselves is different. The principals' descriptions may have meant that these teachers 
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were better than the other teachers in terms of computer use . Thi s means that to get a true picture 
of ho\\ frequentl y the teachers in a schoo l used computers: one wou ld need to study the entire 
teaching staff. 
For principa ls we can conclude that the two principals in School B and School C are not using 
compute rs at all and Principal A uses computers frequentl). And sim ilarly. one can conclude that 
all the computer teachers in a ll the three school s are using computers daily . Daily use of 
computers b) computer teachers is to be expected because that is bas ically their job and they 
have no other teaching subj ects in the school s. 
5.8 leT Experience 
Teachers ' questionnaires were the onl y ones wh ich included a question on experience in terms of 
the number of years the teachers had been using the computers. From th e principals' interviews 
information '''as gathered about ho" long the school has had computers. A comparison was 
made of the length of time that schoo ls had been us ing computers and teachers' experiences in 
order to establish w hether the teachers ' experience was obtained at the school or somewhere else 
(Table 5.18) 
Table 5. 18: Teachers' leT experience in vears 
i <1 year : 1·2 years : 3·4 5·6 
: years i years 
7·10 years 10+ No. of years the 
school has had 
I 
_______ -:--~----------+------:::.co"'m""opu"'t"'e'-=rs'--~ 
Teacher 1 School A i 1 . .-+ _______ 1 ___ -.; 
Teacher 2 SchOoIA--' ·---+---"T--1---;---------
Teacher 3 School A 
Teacher 4 School B 4 
Teacher 5 School B *1 
Teacher 6 School C 4 
Teacher 7 School C 
Teacher 8 School C 
TOTALS o o 4 2 
PERCENTAGES , 0 i 0 50 12.5 25 
_ ___ _ ---1....-• . ___ _ _ ______ .... __ . ____ . _____ .• " ___ . __ 12.5 
-------~ 
* {he anI: teacher with an experience matching number of years the school has had computers 
Table 5.18 illustrates that 50% of the sampled teachers have a 3-4 years experience of using 
computers: 25% have experience of 7- 1 0 years: 12 .5% of the teachers have experience of 5-6 
years and the last 12.5 percent have experience of 10 yea rs or more. The majority (87.5%) of the 
teachers have experience greater than the number of years thei r schoo ls have had com puters 
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except Teacher 5. This ma) mean that they "'ere already familiar with the equipment when it 
arrived in the school: hence they had more interest than the rest of the staff members 
(Scrimsha\\. 2004). Three teachers. t\vO in School A and one in School C have actually indicated 
that they were fami liar vvith computers before their schoo ls obtained computers. When asked 
. What aspects of your training and past experience support or hinder your use of [CTs (Qu.3.4)0 
The following responses were stated as supporting aspects: 
Having heen exposed ro the use olcomputers during my studies (Teacher I. School A). 
Self:teaching thar I had when doing my masters (Teacher 3. School A). 
I studied lraditional computer programming (Teacher 6. School C) . 
I have \rorked \\'ilh Ihem Icomplllersi/or more than Iii years (Teacher 6. School C). 
5.9 Training 
Training in the three schools has been categorised into formal and informal strategies. The 
formal strategies can be described as once-off strategies. whereby principals. teachers. computer 
teachers or secretaries at the schools have attended a once-off training. large group training either 
at the school or outside the school. The informal strategies are characterised by being smal l 
group. one-on-one and continuing training. Ditferent staff members in the three schools have 
undergone t\Vo or more of the training strategies. Table 5.19 illustrate the strategies that have 
been identified in the three schoo ls for various staff members: 
Table 5.19 illustrates onl) one of the three principals has received some form of training. 
Teachers have undergone more modes of training than the other staff members. The most 
common modes of training for teachers are computer literac) course at colleges and self-
instruction at the schools. Computer teachers cited 'Iearning from colleagues' in two of the 
schoo ls and this mode of training is onl) practiced by this group of staff. The common modes of 
training of secretaries at the schools are one-on-one coaching by computer teachers and self-
instruction. 
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Table 5. 19: Modes of ICT training at the three schools for different staff members 
Schools Principals Teachers Computer Secretaries 
teachers 
A • A 2-3mth • Pan of college • Formal • One-an-one coaching 
literacy course literacy course by computer teacher 
course • Formal literacy • Learn ing from when need arises 
• A one- course colleagues • Selt~instruct on the 
week • Self-instruct at • A one-week job 
ORACLE work Oracle course 
course • Formal in-house 
• Self training 
instruct on • One-an-one 
the job coaching 
• A one-week Oracle 
course 
B • No • Pan of college • Learned from • Formal literacy 
training course colleagues course 
• Formal literacy 
course at college • Selt~instruct at job 
• Selt~instruct at the 
job 
C • No • Pan of college • Selt~i nstruct • Formal training 
training course on the job workshops by 
• Formal literacy computer company 
course • Formal 
• Selt~instruct on job literacy curse • One-an-one coaching 
• One -on-one or by computer teacher 
small group 
coaching by 
computer teacher 
when need ari ses 
5.9.1 Principals 
Table 5.19 illustrates that one of the three principals obtained some form of computer training . 
The mode of training has been formal training at a local computer company which has a training 
section: and usually it provides training for government and private sector employees as well as 
individual s. When he underwent the training. Principal A was then employed in a government 
sector. This principal has also had a one-week formal training as well as self- instruction on the 
job while he "as a teacher at the school in 2005. At the beginning of2006 he became a principal 
and he is a daily computer user as described by hi s teachers and himself. The other two 
principals have had no training and are not using computers. 
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5.9.2 Computer teachers 
Computer teachers in Schools A and C have had some formal computer training at a school and 
also self- instruction on the job. The Computer teacher in School A did not indicate formal 
training. he has learned using computers from colleagues ani). 
5.9.3 Secretaries 
According to Principal B. the secretary in School B has had formal computer literacy training 
because that v. as one of the requirements when she was hired . The secretar~ does not only 
perform clerical 'york. but she is also the schoo J" s accountant. She is the only one of the three 
secretaries ""ith some formal training. The secretar) in School C has attended t""o ""orkshops 
organized by the computer company that is in partnership with the school. At School A an 
arrangement fo r a one-to-one coaching by the computer teacher has been made. This is similar to 
the arrangement at School A for the secretary: except that at thi s school the computer teacher 
emphasized that the secretary call s him when she needs ass istance. 
5.9.4 Teachers 
Of all the staff mem bers. teachers have undergone more training modes than the other groups. 
Teachers from Schools A and C have had formal computer literac) training and acquired 
computer sk ill s as part of main course while studying at colleges or universities: this could be 
classified as some form of external. pre-service training. Teachers in School A have also had a 
one-week course offered b) NEPAD as preparation for using the lCT equipment and software 
provided by the NEPAD e-School project. Teachers ""ere provided '"ith training manuals as 
guides to complete the training for the rest of the teaching staff: some train-the-trainer education. 
There has been school-based training for teachers at Schools A and C as ""e ll. Teachers who 
attended the NEPA D training at School A formed an lCT committee at the schoo l. and together 
with the principal and computer teacher planned 'vays of training the rest of the teaching staff. 
Whole group "orkshops or formal in-house training sess ions '''ere organized: and these were 
follo""ed by one-an-one coaching of teachers. In School C. the training strategy is basically a 
combination of informal small groups training b) the computer teacher and self- instruction on 
the job. Self- in struction at ",ark has been mentioned b) teachers in School A as \Veil. 
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It is interesting to realize that at least some form of training is occurring in the schools for all 
staff members to ensure effective implementation of ICTs. Principals A and C seem to 
acknowledge that teachers need to be trained in some computer skills: they take part in the 
plann ing of staff training. but Principal C does not take part in the actual training sessions. Al l 
principals are aW'are that training of teachers has to be continuing in order to update. refresh o r 
improve acquired knowledge and skill s of teachers. In addit ion. Principal ( is enforcing the 
acqui si tion of some basic computer competence b~ a ll teachers so that they can perform some 
administrative work for themselves. All teachers in the school have to at least type exam 
questions. save the question items. record and save learners' marks. These activities were carried 
out by the administration secretary and she has been instructed to den~ teachers that service . 
In School B. there is no organized training for teachers. but the principal has stated that a fe\.\ 
teachers have vo luntarily visited the computer laboratory to "make lhemselves (I'ic) compuler 
lirerare. The.1·lranl some awareness" (Principal B. line 162-163). When asked why there is no 
subject-related software in the school so that learners do something related to their subject. 
Principal B ra ised an important point : 
Like I said we .Harled in a small I ray. we are going [(J increase lhal in lhe coming year so 
lhalleachers also can do lheir lrIJrk easily ,rilh lhe computers. We are yello go lhal 
level oj developmenl (Line 60. 68-70). 
Principa l B is aware that ICT implementation has to be done in stages. The school has started 
with use of computers for the administration and computer literacy of learners. Teacher lise for 
admini stration purposes will follo\\ and then integration into the curriculum. Thi s implies stages 
of technological infusion. This is the opposite of what is happen ing in School A: School A is 
implementing seve ral ideas at one go. Learners are attending a computer literacy course and at 
the same time the~ are using computers in learning their subjects. Teachers are learning 
computer ski ll s and expected to be integrat ing leTs into the curriculum . Concurrently. teacher 
training in the t"o areas: professional competence "ith I(T and Integrating ICT within the 
curri culum. 
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It is evident from Table 5.19 that some modes of training are more popular with teachers. than 
others Table 5. 19 has organized the training modes from the most popular to the least popular 
from the teachers' responses to Question 3.1 of their questionnaire. Se lt~teaching on the job is 
the most popular training mode with teachers. Fewer teachers (50%) have learned to use 
computers as part of their studies at colleges or as a formal college course. In-house training and 
external in-service courses are the least popular modes of tra ining for teachers in the sampled 
schools. 
Table 5. 20: Popularitv of teacher training modes 
Training Mode Percentage of teachers I ~~::~et~;~;~:~:~:~~;Ol l ege-'---- -'.--- ---.' . . -- -. . _____ __ 6~705-----~ 
, Formal college course 50 i 
In-house training 37.5 I' 
, External in-servC"ic-e-c-o-u-rs-e-s----------.....-,c---------;;2c;:S-----------1j 
Self-teaching on the job is a popular mode of train ing. not on I~ for teachers: computer teachers 
and secretaries use thi s mode. The reason maybe that it "arks fo r them: one can carry it out at 
one' s pace and just in time. From the teachers' responses it 'vas also identified that teachers were 
employi ng. on the average. at least t\Vo training strateg ies. Some teachers in School A and C 
have been exposed to three strateg ies to develop themselves professionall~. 
From the di scussion of teacher training strategies above a range of poss ibilities have surfaced: 
in formal to formal: teacher-directed to government-directed: school-based to externally-based : 
one-to-one to one-to-group and vol untar) to compulsor) . A school can use a combination of the 
strategies that best suit the circumstances at the school. 
Schools A and C have an in-house training plan for teachers. In School A the in-house training is 
run b) teachers who have been trained externally b) Oracle trainers as part of the NEPAD 
training plan. In School C the training is informal. performed by the computer teachers during or 
after school hours and based on the needs of the teachers. Although not written in a schoo l ICT 
policy . teachers in thi s school are obligated to have set minimum computer ski ll s for their own 
administration wo rk and therefore. there is some pressure on teachers to acquire ICT sk ill s. In 
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School B no training plan for teachers is ava ilable as yet. The principal is expecting teachers to 
use computers to acquire basic computer skill s voluntaril,. Principal B also expressed the vieIN 
that as yet there is no expectation from teachers to use computers in subject areas and hence no 
subject-related software has been acquired for the schoo l as yet. 
5.10 Teachers' Attitudes 
During the intervieINs. principals referred to teachers· attitudes as one of the challenges they 
"ere facing in the implementation of leTs. One or tINO computer teachers also referred to 
teachers· attitudes as preventing them from using computers. In response to the open-ended 
questions where the) INere asked to state enabling or constraining factors in the implementation 
of leTs. some teachers mentioned other teachers· attitudes. Teachers· attitudes that seem to 
enable leT implementation are: They are happy about the presence of computers in the schools 
despite the small quantities for teachers: and they have been described as having a positive 
attitude towards the integration of leTs into the curriculum. However. several teachers have 
been described to demonstrate several att itudes that hinder the leT implementation process . 
These attitudes are: Lack o f passion. lack of interest. fear of asking fo r help. anxiety over the 
neIN technologies. tendenc) to focu s on non-academic aspects of leTs and resistance to change. 
The di scussion in this chapte r has illustrated that there are a myriad of factors influencing the 
process of leT implementation. Majorit, of these factors have appeared in the literature. only a 
feIN of these. such the direct involvement of private IT companies in schools have not been 
identified in the literature: hence thi s ma, be peculiar to the context of thi s study. A detailed 
summary of the findings will be presented in chapter 6: class ifying the issues highlighted in thi s 
chapter according to their impact on principal leadership . teacher professional development and 
resource provision during leT implementation . 
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Chapter 6: Conclusions and recommendations 
6.1 Introduction 
This chapter presents a sum mary of findings and conclusions drawn from the study. It proposes 
recommendations for action and areas for further investigat ion to improve leT implementation 
in secondary schools in Lesotho. and maybe other large r ICT in education projects in Africa. In 
conclusion. the chapter hi ghlights lessons learned in the whole process of researching and 
writin g up the thesis and ass igns va lue to the stud~ . 
The goa ls of the research were to: 
• Understand the enabl ing and constraining factors in the implementation of leTs in 
Lesotho secondar) schoo ls. 
• Use the findings from the case studies to suggest ways in which schools could learn from 
each othe(s leT implementation as we ll as to inform the countrywide roll-out of the NEPAD 
project. 
• Inform the MoE in order for them to develop sui table in-service training for teachers on 
the basis of the identified constraints and enablers of leT from the case studies. 
The goals were translated into the following main question: What are the key enabling and 
constrain ing factors in the implementation of leTs in secondary schools in Lesoth00 In order to 
address the main question. the following subsidiar) questions ,,,ere formulated: 
• What role does principal leadership pia) in enabling or constraining the implementation of 
ICTs in secondary schools0 
• What role does teacher profess ional development play in enabling or constraining the 
implementation of leTs in secondar) school SO 
• What role does resource provision play in enabling or constraining the implementation of 
leTs in secondary schools0 
6.2 Summary of findings 
This sec tion presents a summary of findings establ ished \\ ith respect to the purpose. objectives 
and the main research questions that gu ided the study. The tindings have been categorised into 
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the main themes of the investigation: principal leadership. teacher profess ional development and 
resources and related to ins ights from the literature. In each theme. the identified constrai ning 
and enabling factors are depicted. 
6.2.1 Principal Leadership 
[t has been established in thi s study that the major factors that support or hinder principal 
leadership in the implementation of [CTs in schoo ls include: prior planning: avai lable resources: 
access and use: support and training. 
Planning 
]\;0 prior school-level planning before implementation was evident in all schools apart from the 
convening of meetings of different stakeholders: the school board. parents and teachers to 
convince them of the benefits of computers to learners. There were no minutes available for the 
proceedings so the researcher is not party to the benefits that were conveyed to the meetings' 
participants. The only major preparation was the refurbishment of rooms to accommodate the 
computers. either by converting existing rooms into computer laboratories or erecting new 
buildings. 
[mplementation commenced with the placement of [eT infrastructure in the schools. There 
seemed to be no organisational planning in terms of clear vision. school policies. budgeting or 
teacher training to guide use of the ICT equ ipment by teachers and learners. Principals seem to 
have some kind of unwritten v ision. which has not yet been communicated to other staff 
members and so there is no co llective understanding and commitment to [CT implementation. 
Hawkridge el al. ([ 990) and Bialobrzeska & Cohen (1005) have estab li shed that for ICT 
implementation to take off there should be clear national and school [CT policies to inform 
strategic planning and use. Proper [(T implementation planning seems to be impeded by lack of 
ministry level and school level policies in addition to uninformed principal s. 
li nsatisfactor: partnerships between the computer companies and the schools have occurred and 
have impeded the smooth school level [eT implementation . Principal s have relied on external 
advice in deci sion making on such issues as the purchase of appropriate [eT equipment for the 
schools. This may lead to computer companies directing deci sions to suit their own interests and 
not particularly the schools' interests. [n deve loped countries such as the UK and l.JSA. 
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partnerships have been established between the government and IT industry. These partnerships 
are responsible for deci sions on leT equipment and other related matters for the benefit of the 
schools. Agreements are not made at school level like in some Lesotho schools. Govern ment 
level partnerships may have the advantage of ensuring uniformity of [eT equipment. tra ining and 
use in schools. The government may also have expertise in the fi eld of [eT in education for 
adv ice and not rely on inexperienced peers and over eager salespersons as has been identified as 
one of the challenges of principals in the literature. 
Although. it has been di scovered that it is the expectation of some principal s that computers be 
included in the curriculum . there are no strategic plans in the school as to ho", integration into 
the curriculum should be performed. Principals have also expressed the vie\\' that teachers are 
allowed unlimited access to computers. but the shortage of teachers' computers necess itates 
access ti mes to be scheduled to allo'" teachers to use the computer laboratory equ ipment as well. 
Selwyn ( 1999 ) has ascertai ned that lack of reso urces for teachers hinders classroom [e T 
implementation. Th is problem is compounded by the lack of shared school level vision and 
policies to direct curriculum integration. 
Resources 
It has been revealed in thi s study that the acquisition of computers b) schools has been achieved 
through hiring. donations or small purchases b) schools over a number of years. Hiring involved 
an unwritten agreement between private IT companies and the school s for a stipulated number of 
years. The involvement of private companies in obtaining leT eq uipment for the schools has an 
advantage of ensuring the acquisi tion of large quantities of learners ' computers at the same time. 
convenient sof!"are maintenance and upgrading. which would be expensive for the schools. It 
has been establ ished in the literature that purchases and maintenance of [T eq uipment for schools 
in developed countries is performed b) the government through private companies and it is 
budgeted for annua ll ). 
The donation of leT equipment. curricu lu m. and teacher trai ni ng materi al by the government 
through NEPAD. and working with pri vate compan ies. has enabled the initial and expensive 
stage of the implementation process. Through the assistance of private companies schools have 
also been ab le to buy computers in small. affordable quantities for a number of years as well as 
inheriting the hired [eT equ ipment at the end of the contracts. Although these may seem to be 
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convenient working arrangements for the schoo ls. the~ are assoc iated with certai n constraints on 
principal leadership: the leT equ ipment may not match the purpose for which it is intended or 
pose challenges on maintenance and upgrading. 
The leT equipment donated to the schools has been found to be more sophi sticated and not very 
useful for the purposes for which they are intended . If the principal was leT informed and had 
been in volved. he could have made better decisions with regard to leT infrastructure for the 
schools. The ·inherited· computers can be obsolete and useless by the time they are donated to 
the schoo l. This also requires an informed or technical advice for the administration of the 
school. Buying computers in affordable batches for a number of years ma~ also pose a problem 
in setting up and maintaining the software in the computer labo rator~. 
Access and use 
The adm inistration office in each of the school s has at least one computer. The principal in the 
N EPAD- sponsored school (Principal A) also has a personal computer. printer and scanner in hi s 
office. In the other two schools. the one computer has to be shared between the principal. deputy 
principal (s) and the secretary. In terms of access. Principal A has better access compared to the 
other two principals and it follo''' s that he was found to be the on ly one using computers on a 
daily basis: both for administration and teaching purposes. Because of hi s regular use of the leT 
equipment he was ab le to give an opinion about the relevance of the digital content provided to 
supplement the school curriculum. This has placed him in a better positi on to facilitate le T 
com mittees and other le T-related meetings because he is comparativel~ better informed than the 
other two principal s. It has been established in the literature that a school leader that collaborates 
\\ ith teachers and strong teacher support networks operating within schools encouraged 
successful implementation . 
The other two principals have less access to the administration office computer because there is 
only one computer and the secretar~ uses it most times during school hours as principals have 
indicated. It [ollo\"s that the~ are not regular computer users and the~ are di sadvantaged with 
regard to exerc isi ng their facilitative role in leT related meetings. Possession of a computer at 
home would assi st the principals in acquiring computer ski li s and at least raising their confidence 
levels. but the~ all have no computers at home. Developed countries such as the UK. USA and 
Australia have addressed th is problem by providing laptops for principals either at subsidised 
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prices or free of charge. In return. the government through the Ministries of Education enforces 
policies pertaining to the use of computers for professional communication with local or regional 
education departments (Kearns. 2002). 
Training 
Principal A is the onl) one principal who has undergone ICT training and has adequate 
experience of using computers. The type of ICT training for the principal has been external. 
once-off and in-house contin uing training. The external training of Principal A was planned and 
organised by hi s employers in hi s previous job and by the Mini stry of Education through 
NEPAD in hi s present job . The other t"'o principals. Band C. have never received any form of 
training. Principal C has at least been involved in organising some form of training for teachers 
and the secretar) . 
There are no training plans for staff in School B: a few interested teachers at the school 
vo luntaril y employ self-instruction to acquire computer sk ill s. Principals have acknowledged the 
necess ity to have continuing ICT professional development of staff and as such have organised 
and planned training for staff. especial I) teachers. The school-based ICT training for teachers in 
School C has been compul sory to meet certain targeted skill s for administrative uses of teachers. 
Additionally. teachers consult the computer teachers to address individual or group ICT needs. In 
School A. train ing has taken the form of whole staff training vvorkshops at the school followin g 
the external training ofa few teachers by NEPAD. Additionally. one-on-one coaching to address 
individual needs of teachers and some admin istrati ve stalT is performed at school-level. 
Support 
T",o main external kinds of support that have influenced principals have been established in thi s 
study . Parents have supported principals in the decision to introduce computers into the schools 
although during the implementation process some parents demonstrated their opposition to pay 
the computer levy. Principals seem to be affected negative I) by parents and the Ministry of 
Education in their admini strative role as the chief accounting officer and the chief invigilalOr in 
the external examination s respective I) . Parents have shown reluctance to pay the computer levy 
whic h was decided upon in a parents' meeting and thi s affected budgeting for the purchase of 
computers in School C. The poor planning and organisation of the external Computer Ed ucation 
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examination affected the smooth running of the examination at school-level and hence many 
learners failed the examination in School C. 
According to Principal C. school s that had initiated ICT implementation were not happy about 
the government"s se lection of schools for the NEPAD project. The initiators felt that as a way to 
motivate and support them. the government could have selected one of the schools that had 
alread) shown interest in ICTs. The literature discussed ear lier has confirmed that principals who 
were initiators rather than responders to the ICT in school s change were more likely to lead their 
teachers to successfu l ICT use in their classrooms (Schiller. 2002). 
6.2.2 Teacher Professional Development 
There are several factors that either enable or impede teachers in the use of ICTs in their 
administration. research . communication or teaching roles. However. the di scussion will be 
organ ised into headings sim ilar to the ones used for principal leadership for consistency. that is. 
planning. resources. access & use. training and support. The four categories of uses will be 
incorporated in the access and use section. 
Planning 
Prior to installing computers. some schools' rooms had to be made available to house the 
computers. Different subject rooms were converted into computer laboratories. In School A. one 
classroom and a library were converted into the computer laboratory and media centre 
respectively . In School B. one of the science laboratories was changed to a computer laboratory. 
A technology teacher in School A became a computer teacher. There was no question in this 
stud: to find out hovv this had affected the subject teache rs invol ved in the changes. but it is 
possib le that thi s could have caused some timetable di sruptions if the room s had been allocated 
to some other uses or learners. It ma) have been worse for School A because the computers were 
brought to the school in the middle of the school year. 
Several times teachers have referred to the absence of a polic\ on access and ICT integration into 
the curriculum as constrain ing their lei implementation in the classroom. So a lack of policies 
does not onl) affect principal leadership. it also affects teachers' professional work. In fact. 
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Kenne""ell el at (2000) has alluded to the fact that lack of clarity of educational objectives for 
leT in schools has led to many failures in the UK. 
Available Resources 
It has been established that teachers are satis fied with the mere availability of computers in the 
school s. without much consideration of other factors such as accessibility. In School B. where 
there are no computers in the staffroom and teachers have to find time between their lessons to 
use the computers in the laboratory. teachers stated repeatedl y that the presence of computers in 
the school was an enabling factor for leT implementation. They never mentioned having no 
computers in the staffroom and problems of access of computer laboratory computers. 
Surpri singly. in the schoo ls where there were few computers in the staffroom. teachers stated that 
the absence of a policy on access was impeding their use of leTs in teaching. This could mean 
that teachers were not sati sfied with the number of computers allocated to them. There was also 
di ssati sfaction with the absence of subject-related software and Internet in the two schools. Band 
C. where there "ere a few computers for teachers' use. 
The provision of guiding manual s and a variety of generic and subject-related software for 
teachers in School A seems to encourage classroom implementation which is more evident in 
School A than in the other schoo ls. It has been established in the literature that in deve loped 
countries guidance is provided for schools to achieve th e demanding le T curriculum. In the UK 
the guidance stresses the need to have a school leT policy and plan for its implementation. 
Fifty percent of the sampled teachers had computers at home and 75% of them were us ing their 
computers for teaching preparations and other administrative work. 
Access and Use 
Location of the computers. the times when teachers can access the computers and the amount of 
time a llocated for access affects personal use and classroom use of leTs by teachers. In all the 
schoo ls. there is more than one place where teachers can access computers. The administration 
office. which is the only other place where teachers in School B can access computers. seems to 
deter teachers fro m using them. The other places where teachers seem to access computers at the 
school s is the staffroom for acquisition of computer skill s and fo r administration work: the 
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computer laborator) and media centre for teaching purposes. The computer laboratory has also 
been used for the training of teachers. 
Suitable times of access to computers in the computer laboratory in all schools by teachers for 
teaching and other purposes seems to be after school hours when the computer laboratory is not 
being used by the computer teacher(s). There is no scheduled time for access of the computer 
laboratory by teachers. [fthere is a need to use computers during school hours. teachers have to 
make special arrangements with the computer teacher to use the computer laboratory. [n addition 
to these difficulties in access arrangements for teaching purposes. teachers in School B do not 
have the freedom to use the computer laboratory even after school hours because of the school -
computer company partnership which is not working well. 
Although the total time that teachers can ga in access to computers has been described as ample 
by principals and computer teachers. it is not scheduled. and it has been seen to be problematic 
by teachers. especially for teaching-related use. This problem can be attributed to lack of policies 
on access in the school s. 
The majority of teachers use computers on ly occasionally for a variet) of tasks. This means that 
the available software at the schools can alia,,, performance ofa variety of tasks. What is of 
concern is the frequency of performing these tasks. The majorit) of the tasks are carried out only 
occasiona ll y. Typing lesson plans. notes and timetables being the most popular tasks. The type of 
access arrangements di scussed above may be contributing to this low frequency of use. 
Searching fo r lesson plans or other \Vehsites on the Internet have been indicated to be undertaken 
more frequently than the rest of the tasks: these tasks are performed daily by at least a fe\\ 
teachers. Recording andlcalculating learners' marks as \Ve il as typing lesson plans. notes and 
timetables are performed \Veekly. therefore these administrative tasks are second to Internet use 
in terms of frequency of use. 
According to the ANR report (2003). in Australia. all schools seemed to manage better initiatives 
to improve administrative processes through the use of [CTs both at schoo l and state levels other 
than other initiati ves. The literature has also alluded to the fact that ICTs are used more 
frequently for professional development. personal use and administrative purposes than teaching 
and learning purposes. 
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Training 
Training plan s for teachers commenced when the ICT eq ui pment was already avai labl e in the 
schools. In School A. training of teac hers occurred one week before computers were distributed 
to the schools. The small time interval between the trai ning and use coul d have assisted teachers 
in that before they forgot what they had been trained to do. they could use the computers in the 
school. If a lot of time had elapsed between the time of training and use and train ing of other 
teachers th is may have not been as effective. The training plan for teachers in School C occurred 
when the com puters were al read} installed at the school. 
The majority of the sampled teachers have had some exposure to some computer skil ls training 
in inst ituti ons of higher learning. In addition . they have on average. experiences of computer use 
greater than the number of years thei r respective schools have had computers. Thi s means that 
they gai ned thi s experience before the schools obtained computers. Familiarity with the 
eq uipment and interest seem to be contributing to the in creased use of computers. As the teachers 
become familiar with the technologies their needs and expectations change and thi s will 
hopefu ll y lead to teachers moving to the next stage of leT im pl ementation (Tearl e. 2004). 
The training strateg ies used in the schools vary from attending external courses. attending in-
school courses. learnin g via the computer teacher and learning via teachers that replicate what 
they learned in external courses and sell~ in stru cti on. These learning modes are sim ilar to what 
Pelgrum (2003) identified as the most popular training modes for in-servicing of teachers in the 
SITES-M I stud y. But the teachers in the three Lesotho school s seem to possess onl y basic 
computer sk ill s compared to the rest of the teaching staff and no pedagogical competencies 
related to ICT as some of the teachers have indicated in their responses. Nketekete (2006) has 
also confirmed that in-service trai ning and ass istance on ways to teac h the subject was lacking 
for teachers to successfu lly implement ICTs in the classrooms. 
Support 
Various support stru ctu res for teachers are in place at the schoo ls: Institutional and 
admini strative. peer. collaborative and technical suppor! . Adm inistrative and institutional suppor! 
is more evident in School A and School C where teachers are provided with computers in the 
staffroom for easy access. Additional ly. teachers in Schoo l A have some guiding manual for 
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teaching purposes and they have mentioned the principal supporting them. although there was no 
explanation as to how the principal supports them. Since the principal in this school has been 
trained with some of the teache rs by Oracle. he has been collaborating with teachers in planning 
the training of other teachers as well as fac ilitating some ICT-related meetings. This type of 
col laboration with teachers has been identified b~ Scrimsha\\ (2004) as one principal role that 
encourages teachers to adopt the innovation, 
Teachers also seem to be contented \"ith peer and technica l support that they rece ive from other 
teachers and the computer teacher: and these have been alluded to several times as enabling 
factors. Specifically. the two schools that have agreements \\'ith private companies have efficient 
tech nical support but the NEPAD school' s technical support has been met with chal lenges 
because of the support that is not local and takes a long time to reach the school. In sufficient and 
lack of technical support has been ascertained in the literature as one hindrance to c lassroom 
implementation (Dawes 1999: Selwyn. 1999). 
Attitudes 
Teachers ' attitudes to the ne\\ technologies have been c ited . mainl~ by principals. as impeding 
their use of leTs. Teachers have been described as displaying the following negat ive attitudes: 
Lack of interest and passion. anxiety over nev. technologies. res istance to change. and fear of 
ask ing for help . Sim ilar teacher attitudes have been identili ed in the literature as barriers to 
integration of ICTs into the curriculum . On the contrar). teachers in thi s study expressed their 
eagerness to use the technolog~ in their teaching. but fe lt discouraged frnm doing so by lack of 
clear policies in the school. The eagerness of learners to learn and their increased attentiveness 
when they are in the computer laboratory has been mentioned b) some teachers as a reason that 
encourages them to use the technologies in teaching in School .A.. The negative attitudes 
displayed by teac hers to\\ards the ne\\ technologies ma~ be attributed to the lack of policies that 
direct access and use as we ll as the lack of training and support on leT- related pedagogies. 
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6.2.3 Resources 
Quantity and quality of the resources seem to impede the use of the technologies to a lesser 
extent than other resource-re lated issues such as access arrangements. reliability of the resources 
and sui tabil it~ of the resources fo r use. 
Quantity and quality 
The presence of and adequate number of computers has been mentioned several ti mes as an 
enabling factor by teachers. more so by teachers in School B \Vhere there is the least number of 
computers for teachers. In fact. teachers never mentioned inadequate number of computers for 
themselves. It has been inferred fro m some of their statements that the quantity of computers was 
not adequate. Statements related to using the computer laborator~ computers in the schools 
where there is provision of computers for teachers \Ve re indicative of an inadequate number of 
teacher computers. It has been confirmed b, the literature that inadequate ICT resources for 
teachers impede classroom implementation. Howeve r. principals and computer teachers' 
responses in thi s stud~ seem to indicate satisfaction \, it h the quantity and quality of the 
technologies. Some inadequacies of printers. scanners and subject-related software were 
mentioned by teachers. 
Internet connectivity has also been stated as both an enabler and constraint in School A. The 
Internet has been referred to as sav ing preparation time and prov iding a lot of useful information. 
therefore an enabler. But the information from the internet has al so been described as not user-
friendl~. For school s \\;ithout the Internet. absence of the Internet has been stated repeatedly as a 
constra int in teaching with leTs. Lack or limited internet con nection has been referred to in the 
li terature as a barrier to the integration of ICTs into the cu rricul um by Brinkerhoff and Bowdoin 
(2006 ). 
Access Arrangements 
Location of the computers in the schools has been found to be either an enabling or constrain ing 
facto r. Ifplaced in places \Vhere use rs can easil y acces, them. as is the case in School A and C. 
finding a computer to use is not an effon and therefore there is the likelihood that frequency of 
use can be increased. However. if teachers have to \\;alk some distance to the admini stration 
building to use a computer like in School B. then there is the possibi lity of less use of computers. 
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The li terature has suggested that principals deploy computer~ in hi gh use. easy access areas such 
as classrooms to encourage implementation. Ho\Vever. thi s may not be feasible in developing 
countries because the main focus presently is the acqui sition of the technologies and nO! access 
arrangements per se. Although placing com puters in several places can be advantageous for 
users. it can al so prove to be a security threat. 
Reliability of the resources 
For computers to work \Veil there must be re li able tech nical suppon in place. so that teachers and 
other users do not have to wait a long time for computers to stan working again after a technical 
problem has occurred. Th i ~ can have a negative effect on the moti vat ion levels of users. In 
Schools Band C technical suppon seems to be working well. The technical suppon is local. and 
can be ca lled whenever there is some technical fa ilure. In School A. however. delays of technical 
assistance have been reponed by the computer teacher and principal because the technician 
resides outs ide the country. 
6.2.4 Developmental Stages in the use of leT in teaching and learning 
The sampled schools seem to be at the first stage of technologi cal infusion accord ing to Van 
Me lle el "I'- s model (1003 1. The schools have displayed mainly the characteristics in the 
·Exploring the uses of leT" stage of the model. wh ich is the lirst stage of the model. A few 
characteristi cs of the second stage are evident. The characteristics of the schoo ls that have been 
identified from this study and match those found in Van Melle el "I.· s model are as fol\ows: 
• Computer technology in itiatives are independent and isolated (stage I): 
• Primary use of tec hnology occurs in self-contained computer laborator ies (stage I): 
• Professional development activ ities focu s on skill developmen t (stage I): 
• Planning is focused on getting sufficient fundin g for im mediate initiatives (stage I): 
• Computer ini t iatives are focused on individual en<,ns (stage I) : 
• Computer technology initiati ves are focu sed on s ~ill building and in the use of 
instructional and productivity sotiware or hard" are (stage 2) 
• Computer technolog: in itiatives are clearly linked to student needs and systemic 
development (stage 2) : 
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• li se of computer technolog) occurs in a variet\ of settings and activities (stage 2) 
(2003: 278). 
All the studied schools di spla) stage one characteri sti cs as stated above. School A. however. 
seems to be forging a bit ahead of the other two schools. and some stage two characterist ics have 
been identified in School A. 
6.3 Conclusion 
The aim of the study has been to contribute tov.·ards understanding enab lin g and constraining 
factors in leT implementation in Lesotho secondar) schools. The focu s was the role of principal 
leadership . teacher profess ional development and resources in the im plementation process. The 
findings have revealed that principals as leaders in the leT implementation process have to 
reconsider planning and focus on access and use orthe technologies. train ing. support and 
management of the resources. ICT in schools in volves educational change and as such req uires a 
leader who can lead the change: providing the vision and object ives. as well as professional 
development initiatives in usi ng ICT to bring about pedagogical changes. 
The study has illuminated a variet) of tactors that impede principal s from perform ing the ir 
technology leadership role. The principa ls ' role of plann ing for leT adoption in the schoo l is 
impeded to a large extent hy their lack of train ing and bein g inadequatel) in formed about the 
tech nologies. The same reasons seem to explain the non-use of the technologies by principals 
and their rel uctance to acquire computers fo r themsel ves. The vis ion and understanding of senior 
managers in schools are crucial in setting a context in which le T can tlourish (Sch iller. 2003). 
The MoE and other support agents for principals have to assi st the principal as technology 
leaders b) providing appropri ate training and sup port . I think that principals that have initiated 
the introducti on of computers in their schools could be provided "ith their own dedicated 
computers. perhaps a laptop. to encourage communication \\ ith the MoE . 
From the literature. I di scerned that the ultimate goal of ICTs in schools is the integration of the 
technologies into the curriculum. The climax of ICT integration into the curriculum is when 
teachers can make deci sions about when to. or not to . or hcm to use the leT resources in 
teaching particular subjects (\.;NESCO. 2002). Principals in this stud) have dec lared the ir 
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intenti on to integrate ICTs into the curriculum but thi s can onl) be achieved through properly 
planned teacher professional development strategies which are lacking at the moment. 
According to findings in this stud) teachers are hindered from integrating ICTs into the 
curriculum because of the lack of strategic planning. training and support rather than insufficient 
resources. Prior use. familiarity ,vith ICTs and training has stimulated teachers· interest in use of 
the technologies. A variet) of support strategies: technical. peer. co llaborative and administrative 
support also seem to enable classroom implementation. It has been ascertained that the main uses 
of ICTs in the case stud ) schools by teachers are adm inist ration "'ork and research on teaching 
and learning related ",ebsites from the Internet. It ",ill take addi tional. more intensive training 
and support of teachers to build enough confidence for them to venture into classroom 
implementation. It would be helpful for school leaders and the MoE to be aware of these factors 
and prepare teacher profess ional deve lopment accordingl,. 
It has been ascertained in thi s study that resource -related factors enabling or constrain ing the 
implementation process are not only linked to quantit, and qualit: of the technologies. These 
,vere found to be the main influencing factors in developed countries in the earli er years of ICT 
implementation in school s (Tearle. 2004). Rather. the factors impeding or facilitating the process 
in thi s stud , are related mainly to access arrangements and reliabilit) of the resources: similar to 
some of the more recent resource-re lated concern s in deve loped countries. To ensure reliabilit, 
of the resources and efficient access arrangements requires proper strategic planning at the 
school level. This again impi nges on the role of the MoE in train ing and supporting the school 
principal. It has been established in thi s study that onl, a fe\\ teachers utilize the leT equ ipment 
at the schools. It therefore follovv s that teachers. unlike me. \\ auld perceive the ICT equipment at 
their school s to be adequate because the demand for computer use is st ill 10\\ . My perception is 
based on the overall teacher: computer ratio. 
6.4 Recommendations 
It has become apparent throughout thi s study that lessons have been learnt and useful ins ights 
gained that could guide present and future implementation of ICT in education projects and 
processes. The reco mmendations presented relate to the speci ti c tindings of the study and 
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literature and are directed specifically to principal s as representatives of schoo ls and the Ministry 
of Education. 
6.4.1 The Principal 
Planning 
• If a school chooses to use a computer company to hire learners' computers. it is advisable 
to arrange a formal partnership "ith the company. so that they agree on what the 
company and the schools ' responsibilities ,,,ill be before placement of the leT equipment 
in schools. A written agreement is a better option as none of the agreements in the 
schools ",ere documented. 
• As schools plan ICT implementation it "auld be useful to include in their plans reliable 
and local technical support arrangements ",ith the companies concerned as this has a 
potential to frustrate schools if not properly put in place from the beginning. 
Access and L"se 
• It is advi sable for subject-related leT lessons to be included on the timetable if teachers 
are to apply leT ski ll s into su bjects as intended. Time should also be provided for 
teachers' professional tasks if ICT implementatio n is to be a priority in a school. 
• For teachers to be subject leaders. they have to be competent and confident in the subject 
first. Lack of confidence in the leT subject may have led to the many negative teacher 
attitudes that have surfaced in this study . It is recommended that for any leT school 
project provision should be made for a highly moti vated and dedicated leT teacher. who 
shoul d be adequately trained in pedagogical. as well as technical ski ll s. to train learners 
and other teachers on the staff. 
Resources 
• Although purchasing computers incrementally over the years may be a financially 
convenient method of acquiring computers. it can pose problems of setting up the 
computer laboratory. It is advisable to buy a set of computers with the same 
specificat ion s and quality for ease of net"orking. maintenance and updating in a 
computer laboratory 
156 
Truinil7R and sUppOrT 
• Most participants in the stud y have had some initial train in g and have explored on their 
own th e use of computers for a te-\ years and therefore are fa mili ar w ith the technology. 
Thi s study recommends that teachers are supported with initial loca l face- to- face 
tra inin g and then provide adequate access for experim entat ion ' '' ith the technology. 
• Admini strat ion and research uses seem to be more popular w ith teachers . Trai nin g 
sess ions shou ld therefore ini t iall y focu s on these activities before the introduction of 
classroom use because they may be quite appea ling to teachers. Addi tio nall y. the benefits 
of these activities can give immediate gratifi cation to teachers and encourage teacher use. 
whereas benefits of classroom use can be real ised alier several years. 
6.4.2 Ministry of Education 
In ord e r to accomplish effective leT implementation in schoo ls. it is crucial that the MoE 
co ns iders the follow in g: 
• It is th e respon s ib ili ty of the MOE to identify experts in the field of Computer Science 
and ICT in education to extend the work that has a lready bee n accomp li shed by Orac le in 
providing e lectroni c c urri culu m-re lated resources for teachers in the NE PAD School 
because teac hers have found the soth"are useful in many respects . 
• Leaders o ften assume th at teacher support for innovat ions will al\\ays be forthcoming 
just because they themselves are co nvinced of the va lue of the innovat ion. To convince 
teac hers of the use fulness of ICTs in teachi ng and learni ng requires more extens ive 
explorat ion of the technologies for some time and acquiring info rmati on on and 
experimenting \\ ith ho\\ they can be used in the c lassroom s. T hi s explorat ion requires 
teachers to have frequent access to computers w hi ch co ul d be achieved if at the present 
Ed ucat io n Reso urce Centres teachers are prov ided \\ ith computers. Additiona l Centres 
can be bui It to cove r the remain ing di stricts and remote school s. 
• Training of princ ipa ls shou ld be at the forefront of leT implementat io n so that principa ls 
can lead teachers in the imple mentat ion process. as it has been illustrated by Schiller 
(1003) that principals w ho were initiators. rather th an managers or respond ers are more 
likely to lead their teachers to successful use of leT in the day- to-day acti vi ti es of 
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classrooms. School principal s educated about the role of leT in education are more likely 
to motivate teachers. 
o .A. small number of principals who have initiated the introduction of computers into their 
school s can be given incentives by the Ministr~ b~ providing them with laptops and 
intensive training to ensure acqui sition of leT skill s and knovvledge of the usefulness of 
the technologies . .A.dditionall~. the MoE vvould benefit hy communicating more easily 
with the principals and providing information on latest education deve lopments. ifthe~ 
are provided with some form of Internet connect i vit~. 
o In the MoE leT training plan there should be a section on technical support for teachers 
and learners so that implementation runs effortless l~. with minimal technical hassles. In 
addition. strong Ministr~ support and gu idance on the process is essenti al in the initial 
stages of the process. 
o It is recommended that all persons intending to become teachers should be provided with 
a pre-service ICT education training in universities and colleges before they are certified 
as professional educators. Teachers will be more ski ll ed and confident in a pre-service 
training environment and this wi II be less expensive than when they are in service. 
o There is a tendenc~ to use persons not qualified as teachers to teach computer literacy to 
learners and thi s is likely to be imitated in teacher training. Care must be taken when 
recruiting teacher tra iners for in-service training. as non-educationists wou ld not 
necessarily be conversant with teachers' roles and ICT-related pedagogic sk ill s. These 
trainers might focu s training on hardvvare and soft"are functions . thus missing the 
pedagogic perspective. 
o Developed countries have overcome the cost barrier of leT to some extent by going into 
partnerships with the IT industr~ and have privatized training of teachers. monitoring and 
evaluation of the leT implementation process (Kearns. 2002). It is recommended that the 
Minisl1'~ considers the feasibilit~ of this option in Lesotho at the policy -making stage of 
leT in education before a wide coverage of the schools. 
o School preparedness for the new technologies is worth considering before the supply of 
the equipment to the schools or alternatively the ICT implementation process shou ld be 
performed in stages. If a school is struggling academ i ca ll ~ or "" ith the acquisition of basic 
resources will it cope with the maintenance and updating orne\ver technologies0 
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• Schooll\;et Lesotho and NEPAD already possess missions and strateg ies for teachers to 
integrate leTs in to the curriculum. It would be helpfu l fo r the MoE to ask for ass istance 
from persons in these leT initiatives in the development of the leT in education policy. 
6.5 Limitations of the study 
Various aspects of the study could have influenced the type of findings. The research 
methodology and the scope of the research are the major limiting facto rs in this study. 
The first limitation of thi s study was the rel atively small sample si ze which may limit getting a 
bigger picture of the issues that have emerged. I am aware that more data could have been 
generated through interviews with the computer teachers since they are the most knowledgeable 
of all the partic ipants on the leT implementation issue . Such data could have probably resulted 
in further insights and a deeper ana lysis of the study. However. given the scope of the study. I 
was careful not to fall into a data 'overload' and so limited data co ll ected by interviews to the 
three principals onl y. The type of data analysis and synthesis used in th is study ,you ld have 
rendered a large sample size imposs ib le or undesirable. 
Another sampling limitation identified \Vas that the teacher sample unintent ional ly consisted 
mainly of mathematics and science teachers. It \Vas my intention to include teachers from various 
subjects so that the sample could be represen tat ive. Another criterion used in choos ing the 
sample was that teachers should be frequent computer users. This criterion seemed to have 
inadvertently overwritten the subject criterion. Apparently . science and mathematics teachers are 
the ones us ing computers more frequently than the rest of the teachers in the schools. 
A second limitation of this study has been lack of probability sampling and as such the data lack 
representativeness. and the findings lack generali sability. The sampling had to be purposive. 
since the phenomenon under study is ne\\ in school s and only a fe\\ schools revealed an in -depth 
understanding of the issue due to some relatively broad experience. Ho\Vever. the purpose of the 
study as it has been indicated. is not to make statisti cal inferences. but to highlight and 
understand the key enabl ing and constraining factors in leT implementation in schools. and so 
purposive sampling is su itable for the stud,. 
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The third limitation is that the leT implementation phenomenon studied is a rapidly changing 
and evolving theme. Therefore. data collected in this stud: is a snapshot in time and may be out 
of date very soon. Anybody who wishes to use the information in thi s report must verify it first 
from the concerned school s . 
Majority of responses in regard to what seemed to enab le or constrain the use of computers in 
schools came from School A and C teachers. Due to the lack of teachers" computers in School B 
and difficulty in accessing computer laboratory computers. experiences of teachers in this school 
v"ere a bit limited and therefore had relati vely very litt le to offer in relation to what was 
constraining or enabling their use of the techno log ies. Thi s red uced data collected from teachers 
to inform planning of teacher professional development. This limitation was compensated for by 
inclusion of an extensive literature. 
6.6 Suggestions for further research 
While analysing and documenting findings from this study I became aware that some of the 
findings were self-explanatory and clear and some were interesting to delve into but were outside 
the scope of thi s work. Three of these ideas which warrant further research are discussed here: 
• Teachers have indicated that learners" interest and moti vation encouraged them in continu ing 
to use ICTs in the classroom . .lust as teachers· perceptions. challenges and preferences of 
training can assist in the design of appropriate teacher professional development strategies 
for teachers. so a better understanding ofhoV\ learners perceive their use of leTs can 
highlight some appropriate approaches for classroom implementation of ICTs. The results of 
this study can provide preparator: vyork for investigation of learners· perceptions on leT 
implementation at the sampled school s and other school s. 
• The most freque nt use of computers is seen in School A, where there is an Internet 
connect ion. Teachers ind icated using the Internet dail y to search for lesson plans and other 
websites for teaching purposes. Perhaps connection to th e Internet in most or all schools can 
be provided to facil itate thi s preferred use. Th is needs further research once there are more 
school s connected to the Internet. 
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• The majority of the sampled teachers are science and mathematics specialists. C learly. there 
is an inclination of these teachers to use ICTs: but s ince the methodology employed in thi s 
study and its scope allowed only a fe\\ school s to be used no generalisation can be made. 
Further research is required in thi s regard in order to make a substantial claim. 
6.7 Lessons learned 
As a researcher. I was interested in gaining understanding and insight into an educational issue. 
and in this instance. leT implementation in secondar} school s. The lessons learned in thi s study 
have emerged from the research approach. the literature re vie\\ and the findings. 
My growing awareness of the value of case studie s in educational research with its emphasi s on a 
complete description of a phenomenon (Bassey. 1999) and its strength in that methods used in a 
case study can catch unique features that may otherwise be lost in larger sample studies such as 
surveys (Cohen el al. 2000) has revealed the aspects of leT implementation which were not 
anticipated and therefore. not planned for in data col lect ion methods. I did not anticipate the 
impact of external factors such as the MoE. parents and pri vate companies on principal 
leadership: hence my data collection instruments did not plan to elicit comments about these 
factors . However. these factors were revealed in the interview s with principals. 
Externa l factors such as private partnerships with computer companies. \IIo E and parents have 
had some negative and positive impact on technolog} leadership. These external agents however. 
could be used to the advantage of the schools as has been learned from developed countries. 
School s in these countries have strong external support from the central government. the local 
ed ucation authoritie s and public-pri vate partnerships (Kearns. 2002). 
Two of the princ ipals w,anted to keep the interview schedules. The interview schedules ., ere seen 
as a guide to check whether or not all implementation issues covered in the schedule were taken 
care of during leT implementation at the school e.g . technica l support . teacher training plan etc. 
Thi s shows ho\\ desperate principals are for some form of leT guidance from managers. In fact. 
one principal indicated that he was glad that I came to th e school because the interview had 
raised awareness on certain important implementation issues that the school was not aware of. 
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Principals have highlighted cenain benefits of computers to their schools. Learners in one schoo l 
have taken the responsi bi I it} of campi ling the schaar s ne"'slelter from the secretary because 
they enjoy and have developed sk ills of writing a ne,vsletter on a computer. Principals have also 
indicated that \\ ith computers in the schools some administrative work has become more 
efficient such as locating minutes for the next meeting. 
My focus on ke} issues and the themes that emerged in thi s study required me to dig deeper and 
so improved m} computer researching sk ill s. I constantly ",anted to know more: and I realized 
the necessit} of developing these skills in teachers I 'York ,,·ith as a teacher advisor. 
The findings in this stud} have highlighted the preference of use of leTs for administration 
purposes. I have always believed that improving the administration and communication 
processes at schools can improve the school"s performance tremendous l}. and with ICT. this 
improvement can be enhanced. M} role is no\\· to convince the MoE of the role oflCTs in 
deve lop ing effective management and administration of schools. I think this is the 'Yay to stan: 
integrating leTs into the administration processes of schools. This will not be difficult as 
improving the efficienc} and effectiveness of management of schools is one task of the Advisory 
Serv ice where I ",ark as a sc ience advisor. 
6.8 Value of the research 
This stud} has made me conversant with the issues framing leT implementation in schools. The 
ro le of the principa l. teachers and external agents to the schoo l has been addressed. I have come 
to understand the process of leT implementation both from the critical revie\\ of the literature 
and the practical research. But I realize that this is only pan orthe whole story oflCT 
implementation. there is still a lot more to learn fro m the vast literature available on the subject. 
This has placed me in a position where I can offer basic advice on the issue. and has raised 
a'Yareness on the resources available on the subject for later refe rence . Hopefull}. the 
recommendations made \\ ill assist principals and the MoJo in planning for and addressing the 
challenges identified in the case schoo ls and other schools during their interventions. 
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Appendix B: A synthesized model of technological infusion 
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2. le T an integral aspect of 'fhe technological Yeun T he catalytic YCUIl et 01., The catalytic Yeun e/ 
teaching model et.al., 2003 integration model + 2003 integration model + 01 .. 2003 
the Cultural the cuitural 
innovation model innovation model 
Emerging AND UN ESCO, Ensuring enough Mooij & Transforming ler UNESCO, 
Applying ler in 2002 support + didactic Smcets, practice 2002 
school practice innovation AND 2001 
Integrating Ic r in 
teachine & learnine 
Infusing ICT practice UNESC O, Infusing lCT UN ESCO, Adaptation phase Dwyer 
2002 practice 2002 et.a!., 1990 
Entry & Adoption Dwyer 
phase et.al. 1990 
3. Pro fessional support is The technological Yeun et.al The catalytic Yeun eta/. 
ongoing model inteRration model 
Emerging and UNESCO Increasing ICT Mooij & 
Infusing lCT practice awareness Smeets, 
throughout the 2001 I school AND Ensuring enough 
support + didactic 
innovation 
Emerging ICf UNESCO, 
practice 2002 
4. Planning. budgeting and The catalytic Yeun eta/., The cultural Yeun et 
evaluation are key integration model 2003 innovation model 01 .. 2002 
organizational acti vities Appropriation phase Dwyer el Appropriation phase Dwyer et 
01., 1990 al .• 1990 I 5. le T infusion is supported by E merging use of ICT UNESCO, The catalytic Yeun et al., Infusing AND UNESCO, collaborative efforts 2002 integration model 2003 Transfo rming Ic r 2002 
practice 
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The Principal 
Dear Sir! Madam 
Appendix C: Letter of consent to principals 
Mafeteng Resource Centre 
P.O. Box 13 
Mafeteng 
900. 
24th July 2006. 
I am a student at Rhodes University, and pursuing a Masters in education (lCT). The purpose of my 
research is to establish what enabling and constraining factors schools are coming across in the 
implementation ofICTs (computers) in schools. 
Your school was identified by NCDC as one of the schools that is well equipped and that has performed 
better in Computer Education. I therefore, would like to collect rich data from your school. 
The study will consist of questionnaires for three teachers and the teacher responsible for computer 
education on the first day, and an interview of the principal on the second day. The study is not concerned 
with an evaluation of any individual principal, teacher, or school. No infonnation provided by the principal 
or teachers will be presented in any way that could identify them or the school. Participants will be 
informed that they may withdraw from the process at any time. 
I would like to undertake my research at your school on two days from the ....... . . ...... to the 
............. August 2006. Would these days be convenient? 
If you have any queries, please do not hesitate to contact me at 
Mafeteng@advisoLorg.ls or 22701576(W) or 22701214 (H) or 63121977(Cell) OR my supervisor, Prof. 
Cheryl Hodgkinson-Williams, at c.hodgkinson@ru.ac.za or +27466038383 (W) or +27466229567. 
Yours truly, 
'Matsitso Kalake 
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Appendix D: Computer Teachers' Questionnaire 
Questionnaire 
COMPUTER TEACHER Questionnaire No. 0 
1. School, ________ ___ FirstName __________ _ 
Sumrume ___________ ___ 
Contact No., ____ _______ _ 
2. Experience 
2.1 When did you start using a computer? 
Less than a year ago 0 
5 to 6 years ago 0 
2.2 How did you learn to use a computer? 
1 to 2 years ago 0 
7 to 10 years ago 0 
3 to 4 years ago 0 
More than 10 yrs ago 0 
I have taught myself 0 
Training at my school 0 
Training courses offered by MoE 0 
Learnt from colleagues o 
Other. Please describe, ______________________ _ __ _ 
2.3 How did you become an IT Teacher at your school? 
Applied to the advertised post 0 
Appointed by teaching staff 0 
Crume to school looking for a job 0 
Appointed by administration 0 
Other. Please describe, ____________________ _____ _ 
2.4 Briefly describe what tasks you perform on a daily basis 
2.5 How often do you use a computer for: Never Monthly Weekly Daily 
Communication?--------------------------------- 0 0 0 0 
Teaching?----------------------------------------- 0 0 0 0 
Administration?---------------------------------- 0 0 0 0 
Entertainment?----------------------------------- 0 0 0 0 
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2.6 Overall, my colleagues: Agree Disagree Unsure 
Use computers in their daily lives D D D 
Are competent computer users D D D 
Think computers are useful in teaching D D D 
2.7 What do you usually do when you have a problem with a computer? (Select all that apply) 
Ask a colleague 
Ask a friend 
D 
D 
Contact IT specialist D 
Problem-solve myself D 
Consult the manual/help pages D 
Other, _ _________ __ _ 
2.8 What aspects of your experience of using a computer enable you to use ICTs Effectively? 
__ 1. _ ___ ________________ ____ ____ _ 
__ 2, _ ___________________ ________ _ 
_ _ 3, __________ _ ___ ______ _____ _ __ _ 
3. Hardware 
3.1 What is the total number of computers you have at the school? D 
3.2 How many computers do you have for: 
Administration 
Teachers 
Learners 
Support Staff 
Community 
3.3 When did you receive/purchase the computers? 
Less than a year ago D 1 to 2 years ago D 
4 to 5 years ago D 6 to 7 years ago D 
10 years ago D 
3.4 How did you receive/purchase computers in your school? 
D 
D 
D 
D 
D 
Purchased by the school D Donated by government D 
3 to 4 years ago D 
8 to 9 years ago D 
More than 10 years ago D 
Donated by an NOO D 
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Other (Specify) ________ _______________ _ 
3.5 Are all the school computers working? YES D NO D 
Ifnot, why are some of them not working? 
3.6 Where are these computers located in the school? Tick all the appropriate options 
Computer laboratory D 
Science Laboratory D 
Staffroom D 
Administration Office D 
Others (Specify) _______________ ______ _____ _ 
3.7 How many computers have the following devices? 
CD-ROM drive D CD Writer D DVD drive D USB port D 
Sound Card D 
3.8 How many of these peripheral devices are available? 
Printers D Scanners D Digital Cameras D Beamers D 
Flash Memory Sticks D Others (specijy) ______ _______ _ 
3.9 What aspects of hardware enable or hinder your work? 
3 ENABLERS 4 HINDRANCES 
I. 1. 
2 2. 
3. 3. 
4. Software 
4.1 How many of the computers at school run on the following operating systems? 
Windows 2000 D Windows XP D Mac OS X (Apple) D Linux D 
Others (specify) ___ ________ _ 
4.2 What application programs run on the computers? 
MSOffice 97 D MSOffice 98 D MSOffice 2000 D 
Others (specify) _____ __________________ _ 
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4.3 Which of the software below is available for administration, teachers, and learners? 
Software Type Admin Teachers Learners 
Word Processing, desktop 
Spreadsheet Software e.g. MSExcel 
Database software e.g. MS Access 
Graphics 
Drill and practice programmes 
Tutorial programmes, self-learning 
Real-world simulations 
Internet browser 
Encyclopaedia on CD-ROM 
Presentation software e.g. MS Powerpoint 
4.4 Name subject-specific software you have at the school. 
SUBJECT AVAILABLE SOFTWARE 
4.5 Does the available software meet all your requirements? YES D NO D 
lfnot,why? ________________________________________________________ __ 
4.6 What particular software problems are preventing the school from achieving their computer-related 
goals? 
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1. __________________________________________________________ _ 
2. ______________________________________________________________ ___ 
3. __________________________________________________________ _ 
4.7 What aspects of software are enabling you to achieve your computer-related goals? 
1. ________________________________________________________________ __ 
2. __________________________________________________________ __ 
3. ________________________________________________________________ __ 
5. Connectivity and Access 
5.1 Do you have internet connection at your school? YES D 
5.2 How many ofthe computers you have are connected to the internet? D 
5.3 W11ich users at the school have access to the internet? Tick all that apply 
Administration D Teachers D Computer Teacher D Learners D 
5.4 Why are some of the users above excluded from the use of computers, if any? 
5.5 What type ofInternet connection do you have? 
NO D 
Dial up 0 Leased line D Other. Please Specify __________ _ 
5.6 How can you rate the speed of internet connection at your school? 
Very Poor D Poor D Good D Very good D 
5.7 How often do you use the internet at school? 
Never D Monthly D Weekly D Daily D 
5.8 Do you have access to the internet every time you want to use it? YES D NO D 
If NO, please say why? _____ __________ __________ __ 
5.9 Do you have access to a computer anytime you want to use it? YES D NO D 
If NO, please say why ____ ________ _ _ ___ _____ _ _ 
5.10 Do you have access to a computer at home? YES D 
5.11 Can you connect to the internet at home? YES D 
NO D 
NO D 
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5.12 What aspects of Connectivity and access support or hinder you in the use of lCTs? 
Things that support me Things that hinder me 
I. I. 
2. 2. 
3. 3. 
4. 4. 
6. Security and Maintenance 
6.1 Are all the computers at the school working? YES D 
6.2 Why are some not working? 
NO D 
They are outdated D 
They are broken D 
They are not compatible with other computers D 
Teachers/students do not know how to use them D 
Other reason ________________________ _ 
6.3 What do you do with computers that are faulty? 
6.4 Where are computers kept at the school? Tick all that apply 
Computer Laboratory D 
Principal's office D 
Science Laboratory D Staffroom D 
Staffroom D Where else? 
----
6.5 What security measures have been employed at places where computers are located? 
1. _____________ ____________________ _ 
2. _________________________________ _ 
3. ________________ _____________ __ 
7. Sustainability 
7.1 Do you have an annual budget for the purchase of hardware and software? YES D NO D 
7.2 Is there an ICT training plan for teachers at the school or elsewhere? YES D NO D 
7.3 Is there an annual budget for training? YES D NO D 
7.4 Do teachers have access to computers after school? YES D NO D 
7.5 Does the community have access to the computers at school? YES D NO D 
7.6 Is there a charge for the use of computers by the community? YES D NO D 
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7.7 Does the school charge learners a computer levy? YES 0 NO 0 
If yes, what is the computer levy charge per annum? MCJ .00 
7.8 Who pays for the following expenses concerning use ofICT in the school? 
Telephone as used for Internet ------------------------------------------------------------------------
Connection 
.------------------------------------------------------
Electricity ________________________________________________________ _ 
Printing 
facilities 
------------------------------------------------------------------
7.8 Can you estimate the total cost of all the lCT equipment? MCJ .00 
7.9 Is all the lCT equipment insured against theft, fire etc.? YES 0 NO 0 
7.10 In regard to security, maintenance and sustainability what things encourage or frustrate you 
Maintenance Security Sustainability 
Encouraging things I. I. I. 
2. 2. 2. 
3. 3. 3. 
Frustrating things I. I. l. 
2. 2. 2. 
3. 3. 3. 
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Appendix E: Teachers' Questionnaire 
Teachers Questionnaire No ........... . 
1. General Information 
1.1 Name of School ______ _____ F.irst Name _______ (optional) 
1.2 Sumame ____________ _ 
Contact Phone __________ _ 
o Female 0 1.6 Please indicate your gender: Male 
1. 7Indicate your age group 20-29 0 30-39 0 40-49 050-59 0 60+ 0 
1.8 For how long have you been teaching? ---------------- Yrs 
2. Computer Competencies 
Please indicate how often you use computers in preparing for your teaching your classes or in other 
professional activities: Indicate with a tick 
I use computers to: Never Occasional Weekly Daily NA 
Make worksheets or rubrics for learners 
Type lesson plans, notes or timetable 
Correspond with parents/guardians 
Record and/or calculate learners marks 
Draw graphs 
Create posters, notices, invitations 
Develop electronic presentations or overhead 
transparencies 
Send and receive e-mail 
Search for lesson plans or websites for learners 
Exchange computer files with colleagues 
NA = Not Apphcable 
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3. Training/Past Experience 
3.1 How would you describe how you acquired the computer skills you already have? 
Tick all the appropriate options 
A. Formal college/university as part of main course D 
B. ICT literacy course at college/university D 
C. Self initiative at private college (part-time) D 
D. Teaching self on the job D 
E. In-service Training D 
F. Other (specify) ________ ___ ______ ______ _ 
3.2 When did you start using a computer? 
Less than a year ago 
5 to 6 years ago 
D 1 to 2 years ago D 
D 7 to 10 years ago D 
3.3 How often do you use a computer for: Never 
Communication----------------------- D 
Teaching-------------------------------- D 
Administration------------------------- D 
En tertainm ent -------------------------- D 
3 to 4 years ago D 
More than 10 yrs ago D 
Monthly Weekly Daily 
D D D 
D D D 
D D D 
D D D 
3.4 What aspects of your training and past experience support or hinder your use of ICTs? 
Things that support me Things that hinder me 
1. I. 
2. 2. 
3. 3. 
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4. Access and Use 
4.1 Do you have access to a computer at school? YES 0 
4.2 How often do you use a computer at school? 
Daily 0 
Rarely 0 
Once a week 0 
Never 0 
Once a month 0 
4.3 What do you use a computer for on a regular basis at school? 
NO 0 
Communication 0 Teaching DAdministration 0 Recreation 0 
4.3 Do you have a computer at home? YES o NO o 
4.4 If yes, what do you use a computer for at home? 
Communication 0 Teaching Preparation 0 Administration 0 Recreation 0 
4.5 Would you say you have access to a computer every time you want to use it for teaching? YES/NO 
4.6 If NO, why not? 
4.7 How often do you use the internet for teaching purposes? 
Daily 0 
Rarely 0 
Once a week 0 
Never 0 
4.8 For what purpose do you use the internet? 
Monthly? 0 
Communication 0 Research for instructional purposes 0 
4.9 What aspects of access and use support or hinder your use of computers? 
Things that support me Things that hinder me 
5. Professional Development 
5.1 Which of the following goals/objectives appear in the school ' s intended ICT curriculum? 
To prepare learners for future jobs------------------------------------------------------------ 0 
To improve student achievement---------------------------------------------------------------- 0 
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To promote active learning strategies---------------------------------------------------------- 0 
To individualize student learning experiences------------------------------------------------- 0 
To encourage more cooperative and project-based learning--------------------------------- 0 
To develop student independence and responsibility for own learning-------------------- 0 
To give students drill and practice exercises------------------------------------------------------ 0 
To make the learning process more interesting--------------------------------------------------- 0 
5.2 Is there any ICT-related training at your school or elsewhere? YES 0 
5.3 If yes, how regular is the ICT -related training of teachers? 
NO 0 
Once a fortnight 0 
Once in 6 mths 0 
Once a month 0 
Once a year 0 
Once a quarter 0 
Other-----------------
5.4 Is your training adequate for the lCT curriculum at the school? YES 0 
5.5 Is there a training plan and annual budget for ICT training? YES 0 
5.6 Who decides on the type of ICT training required by teachers? 
NO 0 
NO 0 
Principal 0 Board 0 Computer Teacher 0 Teachers 0 
5.7 Does the school have a written lCT policy? YES 0 NO 0 
5.8 If yes, who were involved in the fonnulation of such a policy? 
Principal 0 Computer Teacher 0 Teachers 0 Students 0 
Others. Specify. ___ ___ _ ___ ___ ___ _ _ _ _ ______ _ 
5.9 What aspects of professional development would you say encourage or frustrate you? 
Things that encourage me Things that hinder me 
I. I. 
2. 2. 
3. 3. 
4. 4. 
6. Teacher Support 
6.1 Who decides on the lCT hardware and software to be purchased for the school? 
Board 0 Principal 0 Computer Teacher 0 Teachers 0 
Other. Please specify----------------------------------------------------------------------------------
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6.2 Do all staff members have access to computers in the school? YES 0 NO 0 
6.3 If no, why are some excluded from the use of computers? ___________ _ _ _ _ 
6.4 Can staff members freely use computers even after school hours? YES 0 NO 0 
6.5 If NO, why not? __________ _ _ ___ ____________ _ 
6.6 In using ICT more often than not one needs assistance. Who do you get help from? 
o Computer Technician 0 The Principal 0 
Another teacher 0 
Computer Teacher 
Student OOther ___ ___ _ ______ _ 
6.7 How would you classify your principal regarding the use of a computer? 
Frequent user 0 Moderate user 0 Seldom user 0 Non-user 
6.8 Does your principal attend training courses or conferences on ICT? YES 0 NO 
6.9 If YES, does he give a report of the conferences to the members ofstafT? YES ONO 0 
6.10 Is there time allocated for teachers to report on their rCT achievements to the whole staff? 
YES 0 NO 0 
7. Learner Support 
o 
o 
7.1 Have some learners at your school demonstrated some experience with the use of computers prior to 
introduction of computers? YES 0 NO 0 
7.2 If YES, how do they compare with other learners? 
Better users 0 Same as others 0 Poorer users 0 
7.3 Do all learners have access to computers? YES 0 NO 0 
7.4 Ifno, why are some learners denied access? ____ ______ _ ___ ______ _ 
7.5 Are the learners allowed to use computers after school hours? YES 0 NO 0 
7.6 What computer skills are your learners expected to attain by the end of Form 5? 
Operating a computer (saving files , printing, keyboard 
Writing documents with a word processor (typing, editing, layout) 
Making illustrations with graphics programs 
Calculating with spreadsheet programs (sheet creation, using formulas) 
Communicating via e-mail with teachers and other learners 
Searching for and using electronic forms of information 
7.7 Who troubleshoots learners' ICT problems? 
o 
o 
o 
o 
o 
o 
Principal 0 Computer teacher 0 Teachers 0 Other learners 0 
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7.8 What aspects of teacher and learner support enable or hinder you in the use ofICTs for teaching? 
Things that enable my teaching Things that hinder my teaching 
1 1 
2 2 
3 3 
4 4 
8. Your Final Word 
8.1 What can you say is your strongest motivation in using ICTs in the teaching of your subject 
8.2 What are you proud of in using these ICTs in teaching and learning? 
8.3 What are the challenges in using the ICT tools? 
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8.4 Give your honest opinion about use ofICT in your subject as expressed in the following statements. 
Tick the appropriate box 
SD = strongly disagree 
SA = Strongly Agree 
D = Disagree 
A = Agree 
I 
~~ohrng om ", on ,""0"' ",,"" ,fICT 
ICT is a must for teaching and learning 
_I ___ _ ___ . ___ . 
Bringing ICT to the classroom is a hassle 
-- - - --_._ --- -
The curriculum is fine without mention ofICT 
c_ 
---_ .. 
--
; Use ofICT for teaching should be made compulsory 
IlfICT i~ used in my subject it will be -impossible to finish 
the syllabus 
i- --- ----- .... ----- -
' ICT for teaching and learning is for developed countries 
L_ 
IICTS are not having a~-impact on learners' achievement-
N = Neutral 
--
SD D N SA A 
-
I 
I 
--
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Appendix F: Interview schedule for principals 
Interview Schedule: Principals 
1. Do you have a need to use a computer on a regular basis? 
2. For what purpose do you use a computer on a regular basis? 
3 . How often do you use a computer? 
4. When did you start using a computer? 
5. What type of computer training have you received and how long was the training? 
6. Do you have access to a computer at home? 
7. Why did your school start using computers? 
8. How many computers do you have at the school for the administration, teachers and learners? 
9. How did you obtain the computers? 
10. How many computer peripherals (printers, scanners, cameras ... ) and are they adequate for your 
needs? 
11. Does the school have subject-specific software? 
12. Are computers available all the time for the different users? 
13. Is the community involved in anyway in the implementation oflCTs in the school? 
14. Are all the computers at the school working and where do you get help from ifthere is a technical 
problem? 
15. How regular is the maintenance of the computers? 
16. What security measures have been put in place where the computers are kept? 
17. Are you satisfied with the security measures you have employed? 
18. Do majority of teachers use computers with learners or by themselves? 
19. Is there a guide to assist teachers as to what they have to do with learners? 
20. Has there been training for teachers and is it continuing? 
21. Do you think it is necessary to have continuous computer training for teachers? 
22. Are you familiar with the training material that has been given to teachers? 
23. Is the training adequate for their needs and the needs of the learners? 
24. Who would you say benefits the most from the use of computers? 
25. Does the school have a written ICT vision and policy? 
26. Does the school have an annual ICT budget? What ICT - related items does the school pay for? 
27. Does the school charge a computer fee? 
28. Has your management style changed since the use of computers? 
29. What challenges have you come across in the implementation and use of computers? 
30. How has the school, teachers and learners benefited from the use ofICTs? 
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Appendix G: Principal A interview transcript 
Principal A Interview Transcript 
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1 R: Do you have a need to use a computer on a regular basis? 
2 P: Yes of course I do 
3 R: For what purpose do you use a computer on a regular basis? 
4 P: I use it for office work, for keeping day-to-day school records. Also for teaching, I 
5 use it as a teaching tool, and I use it in a classroom where I write the notes for my 
6 students and sometimes even for class-work 
7 R: How often do you use it? 
8 P: Everyday 
9 R: On a daily basis? 
lOP: On a daily basis, yes everyday 
II R: When did you start using a computer? 
12 P: In 1997. I underwent a course in computers at Quadrant in Maseru 
13 R: How long was your training? 
14 P: I think it was a two or three month course. 
15 R: Are there any training courses at the moment; training courses for principals on the 
16 implementation of computers in schools? 
17 P: No, ever since I assumed this position, no (He became principal only at the 
18 beginning of this year when the former principal retired). 
19 R: Do you have access to a computer at home? 
20 P: No I don't have one 
21 R: When and why did your school first start using computers? 
22 P: 2005 
23 R: How many computers do you have at school? 
24 P: 25 in all 
25 R: How did your school go about obtaining computers? 
26 P: It was a gift by NEPAD, Oracle e-school. I think it is a project; an e-school project. 
27 R: How many administration staff computers do you have? 
28 P: Probably 2 
29 R: How many for teaching staff? 
30 P: For teaching staff there are two, besides those that are in the lab. 
31 R: And learners? 
32 P: 21 computers 
33 R: How many peripherals are there at your school? That is printers, scanners .... . . 
34 P: I think there is one in the media centre, one in the principal's office, one in the 
35 secretarial office, one in the staff room and one in the lab, meaning that there are about 
36 5 printers. 
37 R: Any scanners? 
38 P: There is one scanner in the principal's office 
39 R: Are these peripherals adequate for your school's needs? 
40 P: No they are not enough; especially the scanners 
41 R: What aspects of hardware; of these things we have discussed; the number of 
42 computers, the scanners, the printers, enable or hinder the school from the effective 
43 use of leTs? 
44 P: I think it is the inability to operate them; to make use of them 
45 R: Is that what you see as a hindrance? 
46 P: Yes it is a hindrance; also lack of interest among members of staff, as for students 
47 they are very interested. It is just that they don't have people who guide them, 
48 especially the subject teachers, because the teacher for computers does not have a 
49 problem. 
50 R: Other than the computer teacher other teachers do not use computers with leamers? 
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51 P: Most of them don't, just few. They don't visit the computer lab regularly or make 
52 use of the media centre regularly. 
53 R: And that you would say it's because of lack of interest? 
54 P: Lack of interest because training was offered at the beginning of this year on all 
55 aspects 
56 R: By whom? 
57 P: By the computer, should I say, expert here on campus 
58 R: Is that the person you call the Computer Teacher? 
59 P: Yes and also members of the NEPAD group, that is, those teachers that underwent 
60 training in Maseru in August last year. 
61 R: How many were they? 
62 P: They were five (5) including the computer teacher 
63 R: What is the difference between the media centre and the laboratory? 
64 P: The laboratory houses computers and printers only but the media centre includes a 
65 TV set, computers and others, actually they call it the multimedia centre. 
66 R: Does the school have any subject specific software to be used by teachers and 
67 learners? 
68 P: I think so because the number of software in computer, actually the computer 
69 teacher is interested in teaching students a number of aspects besides those which deal 
70 with content in the specific subject areas, but with computer he is teaching them those 
71 things. 
72 R: Is the school connected to the intemet? 
73 P: Of course, that' s what we are proud of! 
74 R: How many computers in all are connected to the intemet? 
75 P: 25, that means all of them are connected. 
76 R: Are there separate computers for junior and senior classes? 
77 P: They all use the same staff. They have access to all of them irrespective oflevel. 
78 R: Do all users have access to the intemet that is teachers, learners, and administration 
79 staff? 
80 P: Yes they do, all of them do have that access 
81 R: How often do you use the intemet and for what purpose? 
82 P: I realise that it is used everyday; it's either for leaming, for teaching, or for 
83 personal purposes like sending e-mails and so on, checking results. I think they all 
84 have access for a variety of purposes 
85 R: What do you mean checking? Who is checking results? 
86 P: Teachers who have access and are studying check their own results. Those who 
87 have children attending tertiary institutions do so. Others do have e-mail addresses 
88 and may send e-mails to their friends or whoever. 
89 R: Do they have access to this intemet every time they want to use it? 
90 P: Of course they do 
91 R: Even after school hours? 
92 P: Yes, that's even when they have ample time to surf the intemet 
93 R: Is the laboratory open all the time for anybody to use it? 
94 P: Yes the computer teacher is always available to assist those who want to go there 
95 even after school hours. 
96 R: So he doesn't go home himself? 
97 P: Since he resides on campus, he is always available. Even other teachers have 
98 access to take their children to the computer lab besides members of the community. 
99 R: Oh! So you do have members of the community who come? 
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100 P: They do come but not often, very few, because we haven't started a full scale 
101 project including members of the community. 
102 R: But you intend to? 
103 P: We intend to as time goes. 
104 R : And how would you describe the community, the type of community that would be 
105 coming to the school to access the computers? 
106 P: We refer to teachers from other schools or neighbouring schools, students, 
107 especially at tertiary institutions and---------------------
108 R: What aspects of connectivity and access encourage or frustrate you in the use of 
109 leTs? That is internet use, are there issues that you think frustrate you? 
110 P: There is a tendency to venture into stuff involving pornography and others. I think 
III that is the only thing; and also most people tend to focus on non-academic issues 
112 mostly and yet the project is intended to be an engine for academic excellence. 
113 R: Any other thing? 
114 P: They like to check these celebrities who appear on television, I think they like such 
lIS things, but on the whole it is not a big deal. 
116 R: Do you have any regulations or rules regarding the use of the internet? 
117 P: They are there, there are rules pertaining to students not being allowed to------------
118 ----actually things that frustrate us mostly are when people have ventured into 
119 unauthorised things such as pornography which may result in the closure of the entire 
120 project. 
121 R: Would you really need to close it or just regulate it somehow? 
122 P: I think the most important thing is to have regulatory means rather than closing it 
123 totally 
124 R: What would you say are the benefits of having access to the internet by the learners 
125 or teachers? 
126 P: Through this program, called Think.com learners are able to interact with their 
127 counterparts from across a diverse international spectrum. I think that is one for the 
128 students. They send messages; they interact with students from other countries, that is 
129 another thing. Also for learning, they do research on the computers in their different 
130 subjects, even for copying things such as notes. I think computers facilitate learning. 
131 For teachers, I think the laboratory has been brought closer to teachers through this 
132 internet, especially people who teach science subjects. I think they have better 
133 experiments reflected on the screen and through the use of the projector they are able 
134 to enhance their teaching. 
135 R: Are all computers at the school working? 
136 P: Yes, they are all working 
137 R: Do you have a technician locally or elsewhere? 
138 P: We have a technician, I think the teacher partly, to an extent has that technical 
139 know-how. However we rely mostly on those from Oracle in South Africa 
140 R: They are based in South Africa? 
141 P: Yes 
142 R: Ok. What technical problems do you deal with regularly? 
143 P: I think the one that is being dealt with by our expert, the teacher it's a matter of 
144 dealing with the software but if it is at a higher level we call Oracle teclmicians. 
145 R: How fast do you get technical help once you have told them you have a problem? 
146 P: It is delayed in most cases. They will come twice a year, this means when they are 
147 here they attend to the problem but they don't respond quickly. 
148 R: What security measures have been put in place where computers are kept? 
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149 P: Some of them have things like locks where they are locked. We also have 
150 electricity. I think electricity is the major one, we have alarms. Basically, we have the 
lSI security guards who are always available who were contracted by the school. 
152 R: So these are paid by the school? 
153 P: Yes, they are paid by the school 
154 R: Has there been any tampering with the computers or places where are they are 
IS 5 stored so far? 
156 P: No so far we haven' t experienced any? 
157 R: Are you satisfied with the maintenance and security measures that have been 
158 employed, that is you have the guards, you have the locks----
159 P: I think we still have to go an extra mile, by way of installing alarms and contracting 
160 fully qualified security guards. 
161 R: You said majority of teachers do not use computers with learners but the few that 
162 use computers with learners do they have a guide or curriculum to assist them as to 
163 what do with learners? 
164 P: Yes, Oracle Trainers provided the school with a package containing all information 
165 pertaining to the use of computers. 
166 R: It's available at the school? 
167 P: It's available and each teacher has a file , it 's a big file. 
168 R: Ok, What do the teachers use the computers for with the learners? 
169 P: Basically for content, the teaching content 
170 R: Is there subject-specific content? 
171 P: Yes 
172 R: For every subject at the school? 
173 P: I think every subject besides Sesotho has content 
174 R: Have teachers been trained? 
175 P: Yes, they were trained atthe beginning of the year, but not regularly 
176 R: Who supplied the training? 
177 P: The training is offered by first the computer teacher and other members of staff 
178 who underwent training in Maseru by Oracle 
179 R: Are you familiar with the training material that has been given to teachers? 
180 P: Personally? Yes I was one of those who attended the training 
181 R: So you can give me material from this training? 
182 P: Yes I can do so 
183 R: Is the training for teachers adequate for their needs and the needs of the learners? 
184 P: I do think that it is adequate despite the fact that it is not fully --- You cannot say it 
185 is a project that can fully help teachers. Teachers still have to complement 
186 somewhere; it's not a fully complete one. 
187 R: So how have you tried to complement the Oracle training? 
188 P: I think because in some areas you may find that the information is very 
189 controversial, let me say, not fully correct, so to conscientize teachers about that we 
190 had a training at school here showing them that they shouldn' t fully rely on the 
191 information given; they still have to undergo research elsewhere 
192 R: You mean the Oracle material is controversial? 
193 P: Yah, it is controversial in the sense that they may say something is like this until 
194 one undergoes research in other books and you find that is not the case. So that 
195 confuses students 
196 R: Ok! Is it the most recent material that you would be referring to? 
197 P: Yes I think the most recent material , as you surf the internet you come across such 
198 things especially the science part of information 
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199 R: Do you think it is necessary to have continuous training of teachers in the use of 
200 computers? 
201 P: Of course, that is very important 
202 R: Does the school have any ICT vision, is it written? 
203 P: No, to be honest we don't, especially the written one, but from the information we 
204 got from the Oracle consortium personnel the vision is clear 
205 R: They have vision in those documents that they supplied, they gave to teachers? 
206 P: Although it is not clearly speJt out as vision, but it gives us direction as to where 
207 the founders of this NEP AD Oracle whatever want to go, because it focuses on the 
208 reduction of the digital divide between the developed and developing countries so that 
209 at the end of the day Africa has its own experts in the field ofICT. 
210 R: But you haven't tried to maybe, adapt it to your situation at school? 
211 P: Yah we tried to adapt it to the situation at our school so that we can have the calibre 
212 of students who are ICT conscious by the time they complete their studies 
213 R: Is everybody aware of the vision, or what you are telling me as the school or 
214 NEPAD's vision 
215 P: Actually we have that vision as a school that the computer should be the vehicle 
216 through which we attain the mission which is espoused by the African leaders, the 
217 founders ofNEPAD. 
218 R: Alright. Any policy, written policy, guiding the use of computers by all members 
219 of staff and learners? 
220 P: Since we are grappling with this for the first time we have not come up with a 
221 clearly written policy 
222 R: How long have you been using the computers? 
223 P: I think in October last year, when they came everybody just jumped on them. 
224 R: So it is how many months? 
225 P: 10 months 
226 R: So I guess there is no plan, no policy and no plan? 
227 P: No, the plan is there 
228 R: So you have the plan! Is it monthly, session, annual? 
229 P: Like I said, we are grappling with this thing for the first time and I can't actually 
230 classify it, but I might say it is annual. 
23 1 R: It's an annual ICT plan 
232 P: Yes its an annual plan 
233 R: The plan includes---or you can give me the plan to look at later? 
234 P: Now that we don't have a vision, it was difficult to have a policy and a plan that are 
235 written. Those that we have are not written. Our plan is that we would like first of all; 
236 train the teachers, having done so, we go to students and when everybody on campus 
237 is quite conscientized on the use of computers then we can have an outreach program. 
238 R: Can you explain the outreach program? 
239 P: Whereby we involve members of the community; teaching professionals and 
240 others, that is the plan 
241 R: You want to train them? 
242 P: Yah, we want to train them. We also want to include members of the board after 
243 teachers and students so thal everyone is ICT conscious. 
244 R: How would that benefit the school? 
245 P: In a sense the school is going to benefit because once the community is 
246 conscientized of the services which are provided here they will come maybe rent the 
247 use of the equipment. And also the training will involve a sort of some material 
248 benefit in the form of money for the school even for those that will be offering the 
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249 training. Basically that's the benefit. Number two; its going to strengthen the relations 
250 between the community and the school, in the sense that the community is going to 
251 reap the benefits of having an e-school project in their vicinity. I think in that regard 
252 its going to be beneficial. 
253 R: Are the learners regularly assessed on rCT? 
254 P: Yah, those who do computer are being assessed. Since we are using these 
255 computers as part and parcel of teaching, we can say it is been integrated in the 
256 assessment that we do in other subjects because the content that students will be 
257 having and their good results, in a sense, will imply something about their ICT 
258 project. 
259 R: Is there any Computer education assessment, monthly ..... or how regular? 
260 P: Yes it is there for Form As and Form Bs 
261 R: Do you see achievements in teachers, maybe, learners since computers came to 
262 school? 
263 P: Actually the achievement is mostly reflected with regard to teachers; their 
264 application of the equipment; when they apply it accordingly then the results improve. 
265 It is true by the end of last year we didn't have quantity results, we had quality results 
266 in the sense that we had 34% pass but the calibre of people who obtained second class 
267 and first class obviously went to higher learning institutions given their good results. 
268 R: They had several credits? 
269 P: Several credits most of which were influenced by their regular, maybe use of 
270 computers. They used to come for computers to do research even after school and 
271 during weekends you 'd to see them here, that interest I think helped them a lot. 
272 R: So this was different from the previous years when computers were not there? 
273 P: Yes, because we had 74% pass but majority of them couldn' t be admitted in the 
274 higher institutions. 
275 R: They didn't have good credits? 
276 P: Good credits. I think the quality of credits was highly influenced by the advent of 
277 computers. 
278 R: Do you have an annual budget for ICT equipment and training, this I mean some 
279 things may break or you would need to replace a computer ..... 
280 P: Yah, when budgeting for this year, because computers are part and parcel of the 
281 technical department we increased the budget in that particular department to cater for 
282 the computer needs. 
283 R: So far have you had a need to order some things, some equipment; software for the 
284 computers? 
285 P: Since we are still within the craze period, I think it's about to end, we didn' t feel 
286 obliged to spend much money on that. I think the money that we might be spending is 
287 to buy minor things such as extension cords and others, but not necessarily the 
288 equipment. The paper still comes from Oracle and many other things. 
289 R: Who pays for the following expenses electricity, printing facilities , telephone, as 
290 used for the internet? 
291 P: [think the electricity is paid for by the school 
292 R: Printing, that is the toner and the paper 
293 P: Since the project was introduced we haven't spend our money, getting these things 
294 free of charge from the Oracle people. 
295 R: So when does it end, the craze period? 
296 P: I may not be that accurate, but let's say by the end of this year; because it's going 
297 to take 12 months. They were here in April, this means next year June might be the 
298 expiry date of the craze period. 
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299 R: So are you already planning what you are going to do when the craze period ends? 
300 P: I think the Oracle team is dealing with the plan at the moment; they are yet to 
30 I report so that we can discuss their plan. 
302 R: They are doing the plan for the school, the Oracle people? 
303 P: The Oracle team we mean those that were trained by Oracle, the NEPAD group; 
304 those teachers who underwent training are the ones who are doing the planning aspect 
305 of the entire project. 
306 R: Ok. For internet connection do you have any expenditure because I heard your 
307 connection is wireless, it is not telephone, dial-up. 
308 P: Actually everything during this period, all expenses are being borne by the Oracle 
309 people. 
310 R: But what actual expenditure is actually entailed in the wireless connection? 
311 P: Given lack of expertise in regard to this, especially that deep rooted expertise one 
312 might not be able to give a clear response. 
313 R: Maybe the computer teacher might know? 
314 P: Yah, I think he might know more. 
315 R: Does the school charge pupils any computer levy? 
316 P: No, it is not being charged; meaning included in the school fees? 
317 R:Yah 
318 P: No it is not included as yet, but given the fact that very soon we are going to be on 
319 our own we will have to include it. When we print when maybe the notes or whatever 
320 if they want such things to be printed for them they pay 50 cent per page. 
321 R: And you use the money for? 
322 P: The money is being kept for computer-related projects. It is true that at this point in 
323 time it still not being used, but it is being kept so that when we are on our own we 
324 have a starting point. 
325 R: Alright. Who would you say benefits the most from the use of computers of all 
326 these users, teachers, learners, the administration? 
327 P: I think people who benefit the most; actually I can't specify which group; but I 
328 think teachers. They no longer have to consult as many books as they used to when 
329 preparing for their own lessons. They no longer have to rely on a chalkboard which 
330 makes their clothing dirty; actually everything has been brought closer to them 
331 through the introduction of computers, all facilities are there. It is true the introduction 
332 of computers has not replaced a teacher but has strengthened, consolidated maybe, the 
333 position of a teacher and is making the teaching profession more interesting. 
334 R: Has your management style changed since the use of computers and how? 
335 P: I might not be the right person to comment but let me say it makes management 
336 easier because in the past very delicate, crucial information used to be kept on papers 
337 which used to disappear mysteriously but now we can store a lot of information on the 
338 computer. I have my personal vision which is kept in the computer. All my plans; 
339 administrative plans I write them there even the minutes pertaining to the previous 
340 board meetings, staff meetings, everything they are kept there. 
341 R: Are your computers networked? 
342 P: Yah they are networked 
343 R: You can communicate with teachers from your computer to their computers? 
344 P: No, not in that sense, not in that fashion, but information that is computers in the 
345 lab can be obtained in other computers 
346 R: Are they connected somehow so that information from you can pass on to teachers' 
347 computers? 
348 P: Not yet, but I think it can be done. 
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349 R: What challenges have you come across in the use oflCTs so far? 
350 P: The main challenge is lack of passion by people, especially teachers who are 
351 trained. They were given training on a number of issues pertaining to computers; they 
352 don' t make use of that. They don ' t use the computer lab and media centre regularly 
353 R: What would you say is contributing to the lack of interest of teachers? 
354 P: I think the major thing is that before one can have a lesson in the lab, one has to 
355 make preparations first; have clear objectives, you know. I think the current calibre of 
356 teachers don't like to prepare, to make lesson plans. So this requires the teacher to 
357 come to the lab, sit down here, prepare and select necessary information from what is 
358 not necessary; so that is the issue. People are used to the old style of going to class 
359 with a textbook without preparation. So that is what is causing that. Maybe, they fear 
360 to contact the computer teacher or the expert. They did not use the expertise while it 
361 was still fresh. 
362 R: Are you intending to do something about this? 
363 P: Yah, we had a meeting with the NEPAD group, the teachers here. We decided to 
364 hold regular training sessions starting now, for those teachers. 
365 R: Who is providing the training? 
366 P: Since we have a good guideline from the files that we got from the Oracle people, I 
367 think the group itself can continue with everything. 
368 R: They train other teachers? 
369 P: Yes, they train other teachers. 
370 R: How often are these training sessions? 
371 P: We had a session whereby all teachers were trained together in the lab. After that 
372 we are using a man to man strategy, whereby we go to a certain person, we help that 
373 person. That' s how it happens. One member may go to another staff member and try 
374 to help, unlike when all teachers are called to a training session because it is going to 
375 affect teaching. We go to them one by one and encourage them and say 'have you 
376 ever used this, have you ever visited the media centre recently?, So, we are trying to 
377 do that. 
378 R: So you think its working? 
379 P: Yah, for some people it works. 
380 R: Do you mean that there are teachers who still Jack the passion? 
381 P: Especially to fulfil the intended mission of the project. They can play cards, but it 
382 no longer happens, I have realised. They go to their e-mails, communicating with 
383 universities, searching for lucrative jobs and so on, but they hardly deal with things 
384 for the benefit ofteaching and learning and that is the core of the project; the mission 
385 of the project, to be an instrument for learning. 
386 R: Alright. What would be your final word about the whole thing? 
387 P: I think the calibre of the new breed of teachers is a factor; they don ' t want to 
388 prepare for anything. Another challenging thing was that of people who ventured into 
389 pornography, but it no longer happens. I think a very strong warning was given to 
390 them and they no longer do that because the computer teacher had to design 
391 passwords for different people so it is easy to know. That is another issue. But on the 
392 whole, one can say that the project is very interesting; all it requires is people who are 
393 dedicated. It also requires us to have regular training sessions with the teachers. 
394 R: Thank you very much. This was an interesting talk 
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Appendix H: Principal B interview transcript 
School B Interview Transcript 
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1 R: Do you think you have a need to use a computer on a regular basis? 
2 P: Yes, Ido 
3 R: For what purpose do you use a computer? 
4 P: You mean use privately or on school official matters? 
5 R: Yah, for administrative work 
6 P: No, we have the office; the secretary in the office uses it when I ask her to. 
7 R: But you don ' t use it yourself? 
8 P: I'm not using it myself, but I ask the secretary to use it, we have two in the office 
9 here for office business 
lOR: When did you start using a computer? 
11 P: 2002; for the school office 
12 R: So am I right to say that the secretary is the only one who uses the computer in the 
13 office? 
14 P: Yes, you are right. 
15 R: What type of tasks does she do? 
16 P: Typing letters, compiling students' reports, accounts, almost all documentation is 
17 done on the computer 
18 R: How did she learn? 
19 P: Its part of her qualification 
20 R: So you demanded somebody with some computer literacy? 
21 P: Yes, she was computer literate before we employed her as the accountant; the 
22 secretary is both the accountant and the secretary to the principal. 
23 R: Does she still attend some training? 
24 P: Yes we did that; we send her once for a workshop, training during the holidays. 
25 R: Once in the three years? 
26 P: Yes, once in the three years 
27 R: Do you know what she was trained on? 
28 P: No, I didn't ask her 
29 R: Do you have access to a computer at home? 
30 P: No, I don' t 
31 R: When and why did your school start using computers? 
32 P: 2002, to keep our records up-to-date. To keep our records both on paper and on the 
33 computer so that if anything happens to the computer we can still retrieve the 
34 information. 
35 R : How many computers do you have at the school? 
36 P: The school office has 2. 
37 R: do you have any computers for the teaching staff? 
38 P: Practically, we have one for the office, the second one is for the staffroom but we 
39 haven't send it yet because we want some level of security to be there before we do 
40 that, though we have other computers in the computer lab; about 30 of them for 
41 students ' learning purposes. 
42 R: How many peripherals do you have, that is printers, scanners, digital camera? 
43 P: We have one in the computer lab and one in the office. 
44 R: Any scanners? 
45 P: We have two machines for that, one photocopier and one risograph. 
46 R: Do you have a projector? 
47 P: No, no projector 
48 R: Are the peripherals adequate? 
49 P: It's not adequate, its just the starting point because the principal and the deputy's 
50 office we also need at least one. 
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51 R: So are you thinking of getting one? 
52 P: Yes, we have a program for that, get at least one for this office or better still, for 
53 each one of us get one, that is the computer and the full accessories. 
54 R: Is there anything in regard to hardware that is hindering your work? 
55 P: Basically ifthere is anything its just us, but most of the work we want done we ask 
56 the secretary to do it for us and its done. But we think if we have it, it can help us do 
57 some of the things ourselves. 
58 R: She has a lot of work? 
59 P: Of course yes, because the school is big and the account work on each student is 
60 also big. If we do some of the work ourselves, that will help her to concentrate mostly 
61 on the accounting area. 
62 R: How many computer labs do you have? 
63 P: one 
64 R: Do you have any subject-specific software? 
65 P: No, we are yet to go that level of development. 
66 R: How many years have you been using computers with learners? 
67 P: Learners we started this year so to speak 
68 R: The office bought one in 2002, the second one was a gift from LNDC as a result of 
69 our performance in the COSC results. We produced students who qualified for top ten 
70 in the country. In that year, 2002, we had four students qualifYing for top ten in the 
71 country. It was an award given to the school. 
72 R: You said you don' have subject-specific software. Why not? Don' t you have the 
73 need to give learners that is related to their subject to do on the computer? 
74 P: Yes we have the need. I think that will help both students and teachers. Like I said 
75 we started in a small way we are going to increase that in the coming year so that 
76 teachers also can do their work easily with the computers. 
77 R: Are you cOlmected to the internet? 
78 P: No, because we don't have the ground line here for connection to the internet. 
79 R: How do you communicate? 
80 P: We use the mobile phones. 
81 R: Do teachers and learners have access to the computers every time they want to use 
82 them? 
83 P: At present yes, especially the As and Bs we made with them to use them after 
84 school hours. You see; this office one the teachers can use every time they want, but 
85 the ones students are using for the lessons they don't belong to the school so the 
86 teachers for the computer studies give permission to the teachers to use when they 
87 want, that's how it goes. 
88 R: So they allow them sometimes to use them after school hours? 
89 P: Yes, it 's allowed. The administration does not control the use of computers wholly 
90 because it is not school prope11y so sometimes when the teachers(computer teachers) 
91 are not available of course, you see the company has committed to the teachers and 
92 one person seeing to the efficiency ofthe computers. If these people are not there we 
93 cannot just authorise their use. So this creates problems for both learners and teachers, 
94 they cannot use it when it is not official time. When they want to do something after 
95 hours they may not easily access it when those teachers are not there. So to solve this 
96 problem we need to buy one or two computers for teachers to use anytime they want 
97 to do their work. 
98 R: Are all the computers working to your knowledge? 
99 P: Yes. 
100 R: Who do you contact when there is a minor problem? 
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101 P: The company has a coordinator. The teachers report to us and then we phone the 
102 coordinator who brings specialists to come and repair them. 
103 R: Where is this coordinator? 
104 P: He is in Mafeteng. We communicate to him on the phone and he comes 
lOS immediately. 
106 R: What security measures have been put in place? 
107 P: We have two guards 24 hours so they watch over the computer lab, apart from the 
108 burglar proofing ofthe windows and the doorway, we have alerted our guards to 
109 watch over them. 
110 R: Have you had any tampering of the computers so far? 
III P: No, not at all. 
112 R: So you are satisfied with the maintenance and security? 
113 P: Yes 
114 R: Are the learners being assessed in computer education? 
liS P: Form A is doing the syllabus to write examination at the end of the three years at 
116 J.C.(Junior Certificate), the rest of the school isjust computer literacy. 
117 R: Are you giving anything to the senior students to indicate that they have computer 
118 literacy? 
119 P: The first company we advocated for that that they should give them some form of 
120 certificate to show that they have some aspect of computer. This company we have 
121 not told them actually. Its something that we have to tell them to do. 
122 R: So this is the second company? 
123 P: The first company was not doing what the board wanted them to do, so we stopped 
124 them; that was in 2004. It started 2003 and stopped in 2004. 
125 R: What were they doing that you didn' t like? 
126 P: Well, one: we felt their teachers were not qualified enough and they were not 
127 teaching the syllabus as we wanted them to teach it. They didn' t have a printer. These 
128 were about the main things. So we wanted the owner of the company to come for 
129 discussions; he refused to come. So in view of that, the board decided that we should 
130 stop. So we expect this company to do all that we want so that at the end of the course 
131 students should be able to pass. But even this company is not doing the full 
132 expectations of the school. We are particular about the students getting the right 
133 tuition and being able to pass at the end of the course. 
134 R: That means there is somebody who checks regularly what the computer teachers 
135 are doing? 
136 P: We want that there is somebody who checks regularly, but it is not going the way 
13 7 that we want because the company is not cooperating, it is the church who is doing it 
138 and they felt being the proprietor they could do it the way they wanted, and those 
139 things are not convenient for us. 
140 R: I just want to confirm that there is somebody that monitors or supervises these 
141 private teachers. 
142 P: Yah, that's the coordinator's responsibility. We want to supervise like we supervise 
143 other teachers but it is not going that way. Its not going as smoothly as it should go. 
144 We also proposed to the company that there should pay a small percentage of the 
145 money (paid by learners) to us but they refused 
146 R: My concern was when you raised the point that you stopped working with the first 
147 company because they were not doing what you wanted them to do. So that gave me 
148 the idea that maybe one of you or some teacher is supervising how things are going in 
149 the computer lab; how children are being taught in the computer lab. 
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150 P: If that is part of the general school program and the company is committed for us to 
lSI run and they pay some percentage to us, I think we would be able to do it better than it 
152 is today. Because, you see, that would eliminate the coordinator; we would take it as 
153 the school curriculum, run it and pay the higher percentage, the agreed percentage to 
154 the owner and then small percentage comes to the school for developmental purposes 
ISS and running costs. We think that is the better one. 
156 R: That is what Tsakholo is doing 
157 P: But this place they said no, they will not pay a cent to us, they want hundred 
158 percent money. So this has created a problem of, you see over here, the HoD is 
159 involved and the deputy and the teachers. The HoD and the deputy are not motivated 
160 enough to do the work because it is an extra work, they feel that they do it or not they 
161 will still receive their cheques. So you want to run it and you don't want to give us 
162 anything, then do it. So there is no cooperation. The argument is that whether they do 
163 it or not they are still going to take their same cheques. So they don' t mind; this is 
164 how it is. 
165 R: So don't you think, maybe, you should have people, teachers who are trained .... 
166 P: Like any other teacher? 
167 R: Yah, teachers who have shown interest, like, you gave me a name, may be you can 
168 send them for further training and even if they don ' t teach it then they come and 
169 supervise the computer teachers. 
170 P: It will demand an allowance which is being paid for and he doesn't get anything, he 
171 will not like it. He is spending his time; his private time to supervise, he will not like 
172 it. That's a strong point, I didn' t even think of what you just said. It's a good point. 
173 R: Maybe they could get some portion of the computer levy. 
174 P: Sure, that's what we wanted and it was not easy. The company refused, even 5% 
175 they refused; we came to 20% and it was hell. 
176 R: What about these small things, the accessories; the mouse, the ........ ? 
177 P: That one the coordinator will buy. The coordinator ensures that the full set of the 
178 computer is fine, even photocopying, even this morning he was here and the bursar 
179 told me she stopped them from doing it. They should come to do it but pay like any 
180 other people because people, the public who come here to do photocopying we charge 
181 them some money. Since it is still their company running it they can still pay some 
182 money towards such services. 
183 R: Do majority of teachers use computers with learners or just by themselves? 
184 P: Just by themselves. But not majority, few; one or two teachers go there to make 
185 themselves computer literate. They want to get some awareness. 
186 R: Is there a guide or curriculum? 
187 P: Yes, there is a guide from the Ministry of education and the COSC, Cambridge 
188 syllabus, because we are supposed to run it from Fonn A to Fonn 5. So the syllabuses 
189 are there we have given them to the computer teacher. 
190 R: So you are using the Cam bridge syllabus for the Ds and Es? 
191 P: No, awareness will not go that far. Just same JC syllabus, and the senior 
192 fonns(Jevels) always complain that they are being taught the same thing as the Fonn 
193 As, so that is some of the problems we have. Because of that they don 't want to pay; 
194 they think it (what they are being taught) is too elementary, they know those things 
195 already, they feel they should know something a little bit beyond. 
196 R: Are there learners that come with the computer know-how? 
197 P: Yes, like 1 said, some of them in Form D, Fonn E they learned from the first 
198 computer company, so they have a little bit of information already, so that creates a 
199 problem. If they teach, the information that reaches me is they teach even the same 
203 
200 stufffor Form A and Form E and the students fight that one. For example, other 
20 I information is that they set the same examination for all the classes, because they have 
202 taught them the same thing; so they are not motivated enough to do the computing. So 
203 we called the teachers and brought that problem up, so this time they may be doing 
204 different things, but last quarter they were doing the same things. 
205 R: Have they just started this year? 
206 P: They started around March and they are teaching the learners according to the 
207 syllabus we got from NCDC. 
208 R: Have these computer teachers being trained? 
209 P: Yes, according to their documentation credentials, they hold diploma and higher 
210 diplomas from recognised institutions. 
211 R: In the country? 
212 P: One here, one from St.Elizabeth and the other from the Republic. 
213 R: Do you think it is necessary for them to have continuous training? 
214 P: Yes, it is necessary for them to have computer continuous training 
215 R: Why do you think so? 
216 P: To improve themselves, to refresh themselves. 
217 R: Do you have an ICT vision or plan. That is, you know where you want to be, say, 
218 in 2yrs time regarding the use of computers. 
219 P: I would say we haven't planned it, though we want to improve that, yes. 
220 R: Are the learners assessed regularly? 
221 P: Yes, we expect that to be done. Actually assessment in the school is once a 
222 fortnight. 
223 R: Maybe to go back to the plan question, when you first introduced the computers in 
224 the school, why, what forced you to start? 
225 P: If they learn this computing, they will be at an advantage over their counterparts 
226 from other schools who have got any computer infornlation. And if at that level they 
227 are looking for a job, they will have some advantage and they will manage life better. 
228 That's the reason we introduced it. 
229 R: But you didn' t sit down, like with the teaching staff and plan it properly before the 
230 computers came into the school? 
231 P: No, we planned it as much as that. We as the administration felt that we are at an 
232 age where everybody is supposed to be computer literate, so we think it will be highly 
233 supported by everybody. Parents supported it, teachers and learners supported it, so 
234 we just passed it. When the idea came we thought it was good enough so we took it to 
235 those levels. We discussed with the board, they accepted it, we went to parents' 
236 meeting, and they accepted it. That was in 2002. 
237 R: You wanted them to be computer literate and as to how literate they should be it 
238 didn't matter. 
239 P: No to run the JC syllabus and COSC syllabus just like any other subjects, so that 
240 some of them can continue at the universities to do it as their main professional area 
241 and those that are not able to climb to the higher ladder can use it as an advantage to 
242 their counterparts from other schools where computers are not taught. So its both for 
243 computer awareness and for prospective employers. 
244 R: So that's why you talked about giving them certificates at the end of Form 5? 
245 P: We did that with the old company. This company we will have to, but what they 
246 have been taught this year is not enough to give certificates to Form 5. They don ' t 
247 know much. They haven't covered much, it is not good to give certificates for very 
248 basic information, its too basic, they must advance a little. 
249 R: So the present Form 5s will not have certificates? 
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250 P: Maybe next year. 
251 R: I guess you don't have any annual budget for ICTs because you said the private 
252 company is taking care of everything. 
253 P: We have given it to the company for three years; maybe after th.ree years we might 
254 do something better, when the computers are supposed to be school property; when 
255 we take over fully then we can do something better. 
256 R: So you are planning to take over? 
257 P: Yes, according to what the board demands, after three years the computers should 
258 become school property. 
259 R: Have you thought of the expenses involved and the planning before the three years 
260 are over? 
261 P: It will be cheaper. Right now the students pay RIOO.OO per quarter and we think 
262 when we come to that level the fee will be R40.00 on top to pay teachers because 
263 government may not give us a grant. That one is very easy to calculate. 
264 R: What about the purchasing of consumables, replacement of parts and so on? 
265 P: Because it is not immediate now, we think we will have time to do those ones. We 
266 can budget for it properly, maybe next year, towards the end of the three years. 
267 R: But at the moment you have not budgeted for anything. 
268 P: No we haven't. 
269 R: Who is pays for the electricity as used for computers? 
270 P: The school pays and also the security. 
271 R: What is the name of this company? 
272 P: Assemblies of God Computer Company 
273 R: Its based in Maseru? 
274 P: The computer company is here so to speak, but the leaders of the church, the ----is 
27 5 here and the general secretary is here in the mission, he is the pastor. 
276 R: Is the community involved in anyway? 
277 P: No the community is not involved at all. It is paying some fees only towards some 
278 services we can render to them. In fact, it has not been discussed at all levels; even 
279 nobody from the community is proposing for it. 
280 R: Do you have a written contract with the company? 
281 P: Yes, we have a written thing, which the company feels they should not ..... us; for 
282 example, we want them to leave the computers for the school after three years and 
283 they are not agreeing on that, we also want them to pays us 20% of the income per 
284 quarter and they are not agreeing on that. They think they should not pay us anything 
285 because they are the proprietor. They are not even willing to pay for the running costs, 
286 electricity anything. So that paper is not wholly accepted. That's the problem for us. 
287 R: Why did you implement before you agreed on the terms? 
288 P: You see being the proprietor, we cannot refuse them. We thought that when it came 
289 to negotiations it will be very easy for us, but it didn't work out that way. Normally, 
290 you'd have to agree on terms before you start a business, but we allowed them to start 
291 and when they started to agree on certain things became a problem. Those two things 
292 I mentioned are serious problems. But anyway after three years you must allow the 
293 computers to become school property and you wash off your hands and they said no, 
294 we will do it as long as possible because this is our school. That problem is there. And 
295 then we asked them to pay us some money, initially it was 5%, but after looking at our 
296 expenditure, you see we pay the guards, two guards 5,000 per month, we pay 
297 electricity for the kitchen, the classrooms, the computer lab, it takes R 700.00 a week. 
298 That's electricity. So we feel they should be part of that, but the agreement is not 
299 there. 
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300 R: You mean the electricity consumption has increased since computers came into the 
30 I school or it has been like that all along? 
302 P: 1".Jo, it has been like that but they are also consllluing palt of electricity, so we think 
303 once they are using the electricity they should pay for that facility. They should 
304 contribute something towards. That's how it is. 
305 R: Who would you say benefits the most from the use of computers? 
306 P: The beneficiary becomes the student. 
307 R: Would you say your management style has changed since computers came into the 
308 school? 
309 P: No, we haven't changed so much. We are still expecting the computer company to 
310 succeed. Our aim is for the computer company to succeed as much as possible 
3 I I because we support the church program. You see the school is for the church and then 
312 govermnent; I will put it that way, so we are working for both parties. Whoever 
313 established the company is our responsibility that it's a success. So our administration 
314 hasn' t changed, if anything, we support the company. I will put it that way. 
315 R: Your deputy also doesn't use the computer that much? 
316 P: No, like I said he doesn't use one, we don't have a computer here. When teachers 
3 I 7 come we interview them, we show them how to their records of work, lesson notes 
318 like any teacher, any new teacher we try to help them; so in short our administration 
319 hasn't changed. We do what we are supposed to do and we do it for everybody. 
320 R: What about the keeping of records by the secretary, has it improved since we used 
321 computers? 
322 P: Oh yes, greatly! Before computers we were using type writers for. ...... keep 
323 records decently, even preparing quarterly accounts the computer just gives us the 
324 report very nicely; if the computer is not there you would get a lot of headache 
325 because the school is big. So the computer is helping to keep accurate records . It's 
326 easier and faster. 
327 R: Any other thing you would like to mention? 
328 P: Financially, it gives accurate records we used to write the reports manually and 
329 then go to type them at another computer. 
330 R: So the mission had a computer before you? 
331 P: Yes, long before us. So still we were using the computer to do our work but not as 
332 regular as this time. Now that we have it, it is everyday affair. That helps to keep 
333 accurate records; it helps the accountant to keep accurate records. 
334 R: What achievements are evident generally since the use of computers? 
335 P: Teachers have become curious on computer literacy. Other teachers who already 
336 know how to use computers are able to keep well records of students; academic work, 
337 so in one way or the other it has given more enlightenment, so to speak. 
338 R: Are you intending to have internet connection soon? 
339 P: Oh yes , that one, like I said the only is we don ' t have the ground-line. Maybe, we 
340 may have to use other means of establishing it. 
341 R: Wireless cOimection? 
342 P: Yes, exactly. 
343 R: What challenges have you come across? 
344 P: The only challenge is the company's cooperation. It has destabilised a little 
345 bit.. .......... We have had a series of board meetings to solve this problem; it is not 
346 easy going. Otherwise we don' t have any problem. 
347 R: What do you intend to do to overcome this challenge? 
348 P: No, we decide to keep it and they do what they want to do. But we know it is not 
349 the best because it may affect students ' performance, which will show in two to three 
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years' time and by that time the harm has been done but there is nothing we can do 
because we tried to explain people will not cooperate so we leave it that way. It s not 
good for the consumer; it's not good for the students and the parents, but our hands 
are tied. When you fight authority too much it is not the best for the students. 
................. Maybe when the harm has been done then everybody will see 
it. ..... when the ministry realises that it is not been done properly then it can advocate 
for closing it and if that happens then the church will be aggrieved. 
R: Ok, we've come to the end ofthe interview, but do you have anything; final word 
or anything that I didn't ask you? 
P: I'm glad; these things are hard. I'm encouraged because these things are good. It 
will help us also, you see we want the computer to be well done in the school; we 
want the school to be the best in the country, every area we want it to be properly 
done, so this meeting is a challenge for me to see to it that things may be better so that 
when another person comes with the same questions I may have better answers to his 
or her questions. I'm grateful. 
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Appendix I: Principal C interview transcript 
Principal C Interview transcript 
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1 R: Do you have a need to use a computer on a regular basis? 
2 P: Definitely, that' s how I feel. In my office or. .. . ... . .... . . . . 
3 R: Anywhere you need to use a computer 
4 P: Students do need to use a computer in their computer-related subjects and also 
5 computer literacy and teachers also need to have the knowledge of that. I think the 
6 teachers and students are the ones to use the computer for academic work, but when it 
7 comes to administrative work, yes I do have the secretary who is dealing with that. 
8 R : That means you don' t use it yourself? 
9 P: It is my wish but up to now I have not used it. 
10 R: So your secretary, what type of tasks does she do for you on a regular basis? 
11 P: Basically clerical work; my letters, computer filing, school records . .. 
12 R: How often does she use it? 
13 P: Almost everyday. 
14 R: How did she learn to use a computer? 
15 P: She started with the typing machine, so initially we were dealing with basically 
16 typing so she transferred those skills of typing to the computer; but for other functions 
17 computer teachers have to come to help her, teachers who are teaching computer here. 
18 She went to workshops, two workshops in Maseru with our partner, Bethel 
19 Consultants who we are sharing the computer training with. 
20 R : So you have a partner? 
21 P: We have a partner, yes. We had only one computer when we started three years 
22 ago. They brought all their computers into Form A. We started in Form A; we were to 
23 collect money and then take it to them before the end of the year. 
24 R: Where did you get the money from? 
25 P: From the students. We collected RIOO from the students and ours was to build the 
26 lab and provide some other small things and provide security. We took that further; 
27 we bought our own computers before the end of the year. I think we bought about 15. 
28 R: They brought you computers? 
29 P: They brought us some computers and two teachers. 
30 R: But I have been told that there are three computer teachers. 
31 P: There are three computer teachers; two from Bethel and one paid by us. 
32 R: So you still have computers that are rented and the ones that are yours? 
33 P: Yes, presently we have 38. 38 from 50, they should be having something like 12. 
34 P: 38 are yours and 12 are Bethel's. 
35 R: Have you attended any training yourself? 
36 P: No, the secretary has. It is still my wish though. 
37 R: Do you have access to a computer at home? 
38 P: I have it, I have access to it, but I'm not using it. 
39 R: Who is using it? 
40 P: Basically my first son is using it. I bought it for him. 
41 R: When and why did your school start using computers? 
42 P: Three years ago, 2004 we started using in classrooms; two years prior to that, 2002, 
43 that's when we bought one for the office. Then we got into this big program now, 
44 bringing them into the classrooms. 
45 R: You don't have computers in the classrooms. Am I right? And why did your school 
46 decide to purchase computers? 
47 P: Well, we felt there is this current need for our students to have computer literacy 
48 and knowledge apply computers even in other subjects; the so-called normal subjects; 
49 English, Sesotho, language, mathematics. The application of that. ........... .. .... . 
50 R: How many administration staff computers do you have? 
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51 P: We have only one. 
52 R: And for teaching staff? 
53 P: For teaching staff we have a computer in each department, though we have one in 
54 Maths/Science Department and one in the Arts Department. So I could say two. Some 
55 teachers, maybe I should add, go to the computer lab after classes if they have 
56 something to do. For setting questions and things like that, they go to the computer 
57 lab. They still have access to computers through the computer lab. 
58 R: So the learners are using the 50 in the computer lab? 
59 P: Yes 
60 R: How many computer peripherals are there at your school, that is, printers, 
61 scanners ........ . 
62 P: Printers we have three, two in the computer lab and one in here. 
63 R: Do you have any projector? 
64 P: We have one projector and a digital camera 
65 R: Do you have a TV? 
66 P: We have a TV, yes. 
67 R: Where is it located? I have not seen it in the computer lab 
68 P: Right now it is at my place, but we used to put it in the library; that's where it 
69 actually belongs. 
70 R: What aspects of hardware would you say enable or hinder the effective use of 
71 leTs? 
72 P: I don't know whether I will be answering something that you haven't asked me. 
73 But my main worry here is, I don't have a problem with computers, the hardware or 
74 whatever we have, but I'm worried about the internet, we are not connected to the 
75 internet. That's a worry because I think students could gain more knowledge through 
76 the internet. 
77 R: So you have the experience of using the internet? 
78 P: Unfortunately we don't have it, but I know it is useful. I have asked friends to help 
79 me when I was writing my dissertation, so I depended on people to help me. I would 
80 go to NTTC to ask people to show me; I'm not good at it. I know it is useful, but I 
81 will not go out and say I'm going to use the internet, I need somebody nearer to me to 
82 use it. 
83 R: Apart from the absence of the internet, would you say there is something else 
84 preventing you to use ICTs effectively? 
85 P: The printers as well as the computers, I think I'm satisfied. We have computers that 
86 can match the biggest stream; we have the biggest streams in Form B where we have 
87 in each stream around 50 students, so we have no problem with the number of 
88 computers. But the printers yes we have a problem, only two printers, I would say we 
89 need more. 
90 R: Why? Do you think students need to print at the same time? 
91 P: Pa11icularly during the examinations, we experienced a problem when they wrote. 
92 Last year I saw a problem. At one point printers could not work, it was just a lot of 
93 work for them; they broke down; we need some more. 
94 R: But where I have seen a lot of computers, a hundred or more, at Rhodes where I 
95 am there is one printer for all users. But it's a big one. 
96 P: Maybe that's where we have a problem. Ours are not that big. They are very small. 
97 R: Maybe you need a stronger one. Are there separate computers for the junior and 
98 senior classes? 
99 P: No, they all use the same lab, they alternate. 
100 R: Do you have subject specific software? 
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101 P: I know they are there, we bought them, we have biology, language, one for 
102 mathematics. The only one, I'm told is being used is that one of biology, but even that 
103 one was not being used effectively. 
104 R: So why do you think they are not being used? 
lOS P: I think it is the problem of attitude and probably teachers' understanding ofa 
106 computer being a new thing to teachers. Teachers are still used to the old way of 
107 doing things. 
108 R: So they are not willing to change or they are comfortable where they are. 
109 P: Definitely I would think so. I know I have been urging, I couldn' t buy more now 
110 because I know they are just there, they are filed, they are not being used. 
111 R: Do teachers have access to computers any time they want to use them? 
112 P: Yes they do, except when students are using them. But after classes they still go 
113 there and use them. 
114 R: Are the computers all working? 
lIS P: Yes they are. Like I said we have this marriage with Bethel consults; even today 
116 the mechanic came to look at those which were not functioning well. So, on a regular 
117 basis they are being repaired. I wouldn' t say even if we have the ones which are not 
118 functioning, it is for a short time. They come often to look at those. 
119 R: So the Bethel group is the one responsible for maintenance? How regularly do they 
120 come? 
121 P: It depends, sometimes we call them. When we are very busy on them like 
122 examination time they come almost every week. But at the beginning of a quarter like 
123 this they will come after a month or so, or when we call them. 
124 R: So at the moment there are none that are not working? And these are the computers 
125 you bought three years ago? 
126 P: Even this year we bought nine. 
127 R: So every year you are buying? 
128 P : Yes we are buying. 
129 R: To replace the old ones or to increase the number? 
130 P: Yes for the school particularly. We are intending to be on our own two years from 
131 now. Bethel is in Form B now, we have taken over in Fonn A and next year we will 
132 have taken over Form Band Fonn C like that. 
133 R: Can you explain what you mean by taking over? 
134 P: We have a contract with them. Initially, it was a three year contract, but we 
135 increased it by three years, so next year we will be in the fourth year 
136 R: What do you mean you will be taking over? Can you explain this taking over? 
137 P: Right now we are working in partnership, but after two or three years from now 
138 we'll be on our own, Bethel will be out. 
139 R: What does Bethel do and what do you do as a school. I want to get it right. 
140 P: Some of the computers we using are Bethel's, two teachers come from Bethel, the 
141 technician is Bethel's. So this that comes from Bethel will be ours. 
142 R: Are you buying the computers from them? 
143 P: We are buying through them. 
144 R: So in three years' time all the computers will be yours? 
145 P: Yes that's our aim. 
146 R: What does the school give them (Bethel)? 
147 P: There is the computer fee. For the classes they are taking; they are now in Fonn B 
148 and Form C, every student has to pay them R75. 
149 R: Does all the money go to Bethel? 
ISO P: Yes all of it goes to Bethel, but practically students pay RIOO. That's what they 
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151 suggested anyway, R25 remains with the school for maintenance, for all these other 
152 small things. 
153 R: Maybe, printing facilities? 
154 P: Even some other things we are buying; mice or mouse. We bought some cables, but 
155 the big thing we did was to build the computer lab, and also to furnish it, the computer 
156 furniture; the stands ..... 
157 R: And the security. 
158 P: Yes the security. 
159 R: Other than the burglar door I've seen and also burglars on the windows, what other 
160 security measures have you put in place? 
161 P: We have the security guard paid by the school, even though he does not basically 
162 work on computers, he takes rounds at night. 
163 R: Has there been any tampering with the computers or the computer lab so far? 
164 P: Yes, but it was not in the computer lab that time, but that time we had one 
165 computer in the library. Some parts were taken and we had to replace; I don't even 
166 remember whether they were replaceable. The present lab has never been tampered 
167 with. 
168 R: Would you say you are satisfied with the maintenance and security that has been 
169 put in place? 
170 P: Yes 
171 R: Are the computers insured? 
172 P: No, they are not 
173 R: Wouldn't you say that is risky considering the high price of one computer? 
174 P: It is, but the school doesn't have that kind of money, the insurance is expensive 
175 again for a small school like this. 
176 R: If all ofthem would be taken in one night .. .. ? 
177 P: Well we only hope; we would like to pray that it does not happen. 
178 R: Do majority of teachers use computers with learners or by themselves? 
179 P: No, not with learners. But I've got a group ofteachers, particularly these young 
180 teachers who literally attend mini training from the computer teachers themselves. 
181 R: So there is some training for teachers? 
182 P: Yes, in fact this is what has been initiated by Bethel, our partners that one of the 
183 duties of their teachers is to train teachers, the members of staff; we don't pay for that 
184 and teachers don't pay for that. 
185 R: Are you are aware of the training content or what they are being taught? 
186 P: I have been there but not often; but what I have realised that like some members 
187 have been in institutions like the LCE(Lesotho College of Education) they are not at 
188 the same level, so many of them know what they want; they go in there and they want 
189 to learn specific programs. So its very hard even for teachers (computer teachers) to 
190 say we give you this; we are going to train you on this, teachers come with different 
191 needs. They just address what they need. 
192 R: So there is no training program as such? 
193 P: No, something like the syllabus, following the syllabus, no. 
194 R: Would you say majority of teachers are using computers for their own 
195 administrative work? 
196 P: Yah, an example is that two years ago, we stopped this two years ago, the questions 
197 were only typed by the secretary for all the members of staff, but I think only two or 
198 three now; basically the new ones, but even those ones we are urging them to go and 
199 train, have some computer skills, type questions for themselves. So, basically teachers 
200 are typing questions for themselves. 
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20 I R: So the secretary is going to lose her job very soon? 
202 P: No, I think there are other things she is doing, but the load has come down. 
203 Teachers, like I said know what they want. Some other things like filing effectively 
204 like we need in the office; they don't go into those things, that is the area of the 
205 secretary. Teachers would basically need to know how to compile their questions, 
206 even file their own questions, but when it comes to a lot of work like the work that 
207 need to be filed in the office we still need the secretary for that. 
208 R: 00 you think it is necessary to have continuous training in computers? 
209 P: Every machine today, you see a machine today and tomorrow a new thing has been 
210 put in, so I would wish to see ongoing training to keep up with the new developments. 
211 R: Would you say the training for teachers is adequate for their needs and the needs of 
212 their learners? 
2 \3 P: As far as it meets the teachers ' expectations I would say it is adequate. 
214 R: They have never said they are not getting enough from the computer teachers? 
215 P: I have never had a complaint from them. 
216 R: And for students? 
217 P: For students I'm not sure really because now we are being pushed by the 
218 examinations. Like I said students do the computer to write at the end of the course. It 
219 is examinable, we are using the NCDC syllabus. 
220 R: But that goes as far as Form C, what about the Os and Es? 
221 P: Os and Es isjust literacy and application I think. 
222 R: They don't take any external examination? 
223 P: No, no external examination. 
224 R: You don' t offer them the Cambridge examinations? 
225 P: No. We are however, arranging with Bethel ifthere could be some certificates that 
226 we offer, basically those would be the Bethel-Tsakholo High School Certificates of 
227 appreciation for computer literacy. 
228 R: Do you have any vision for ICT in the school? 
229 P: No, not written really. We would like to be the true members of the village, where 
230 we could be useful members ofthe village. I'm referring to the global village; hence 
231 the need to be connected to the outside world. 
232 R: What about the community around you? 
233 P: Yes we are already part of the community around us, since in a few years to come 
234 the learners will be in the village as adults, we are hoping that that's how we are going 
235 to contribute to the village; we will have people who are computer literate, probably 
236 they will pass that even to others. 
237 R: Are you involved with the community in anyway now in the use of computers? 
238 P: No, we tried it but we thought somehow it might be risky. 
239 R: What actually did you try? 
240 P: We wanted to bring them training; we wanted to open it to all members of the 
241 community to come for training; business men and some people who were willing. 
242 We realised that we could not open it up with the property like this; once we could 
243 have opened that everybody would come for training, so we felt it would be a little bit 
244 risky for all the members of the community to know exactly what we have and even 
245 know how to access what we have, so we have suspended for a while. Maybe we will 
246 come back to it. 
247 R: So you are still thinking of ways, maybe not getting everybody in, a few 
248 individuals you can trust? 
249 P: Maybe individuals we can trust, but its very difficult. 
250 R: But there would be the computer teacher with them, wouldn't there be? 
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251 P: Definitely, that one we are aware of, but there were individuals we felt we didn't 
252 want to see anywhere near any school propeliy probably because of the school's 
253 relations with some of them so we felt we could not allow such people to come in 
254 because of the prevailing relationships then. But its our wish to involve the 
255 community. 
256 R: Because I think they could assist the school by paying a small fee to use the 
257 computers, but I understand your concern. 
258 P: Yah. There was a particular concern at that time. 
259 R: Is there a written policy guiding the use of computers by members of staff and 
260 learners? 
261 P: No, I don't want to tell a lie, it is not there . 
262 R: Do you have a plan, like we want to do this and this during this session regarding 
263 leT? 
264 P: No, we don' t. My understanding is that the policy, plan should be things which if 
265 you ask me I could be able to produce. 
266 R: So you think it is not necessary? 
267 P: I think it is necessary as you ask me, but up to now we have not thought about it. 
268 I'm here to meet a colleague in charge of that. The computers fall under Agric 
269 Department, I will ask the colleague to comment, most of the things we want them to 
270 come from the department and then we could see how we help in the administration, 
271 even other members of staff could see. We talk and discuss in the formal staff 
272 meetings 
273 R: Do you have an annual budget for leT equipment? You said there are things that 
274 you need to buy regularly like the mice, the cables. 
275 P: Unfortunately I don' t remember us budgeting for them. Most of the time we buy 
276 computers towards the end of the year with the remaining funds , we have never 
277 budgeted for them. 
278 R: What if for some reason at the end of the year there are no remaining funds? 
279 P: That would be hard luck; but our aim is to have bought 50 computers by the end of 
280 2008. 
281 R: But you don't budget for it? 
282 P: We don't budget for it. We already bought 38, 12 remaining is not much. 
283 R: Why do you always have remaining money? 
284 P: It is the nature of the school, the nature of the organisation so to say. When you 
285 start school with 500 students, yes you would budget on those and say 500 students 
286 should have paid this by the end of a quarter, but it is not always the case, sometimes 
287 you get school fees from only, say 30 students and 20 cannot pay, sometimes 10 have 
288 already left the school. So today its even worse, the students are there but they have 
289 no money. Many of them don' t have parents; they lose parents almost everyday. 
290 R: But then it means you must be having shortages at the end of the year ifnot all 
291 students pay their fees. 
292 P: Yes. But again it depends on which things you are going to put focus on; if there 
293 are things which need a lot of money, like buildings, like last year we were engaged in 
294 a building; a lot of money was used on the building this year. At some point we have 
295 to pause and say we are no longer building now, we have asked the people who were 
296 building to go home for some months, then we will call them after, probably towards 
297 the end of the year. So we have stopped building. I hope you get my point. We keep 
298 on changing with the situation. The situation now demands that we have to stop a 
299 little bit. ............ So if at the end of the year we have money we say let us not use it 
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300 for the building, lets use it to buy computers because we do need these computers. So 
30 I we go on bargaining like that; we don't have strict a strict budget, we change a lot. 
302 R: Who would you say benefits the most form the use of computers? 
303 P: I would put the learners. 
304 R: What achievements have you realised with the learners since the use of computers? 
305 P: The learners are the ones that are using the computer in compiling the articles in 
306 the newsletter. I take that as something that never happened before, normally it used 
307 to be the secretary or teachers who were doing it but they are doing it themselves, 
308 putting in the pictures and so on. 
309 R: I know you used to have the newsletter before the computers came. 
310 P: Yah that used to be the work ofthe secretary; now the students are able to do it. 
311 R: What achievements can you realise with teachers, well, the ones that are involved. 
312 P: Teachers, they were still doing what they are doing now but in a crude manner. I 
313 think the computers are making their work to be more efficient, more organised. 
314 R: Does it mean that if you were to ask for a test that was written two months ago you 
315 would get it easily? 
316 P: Yah easier than before. Sometimes it was problematic, the teacher would say 1 put 
317 it here and it is no longer there; now they can go and retrieve it from the computer. 
318 R: Would you say this has made your administrative work easier? Would it say it is 
319 better now? 
320 P: It is better now, initially dealing with the papers in the cabinets. This is what I have 
321 for last year's report and I have a copy of this, but I have been looking for this copy 
322 and it is not there. I went to the secretary to retrieve it and within 5 minutes it is out, 
323 so I think it is very helpful. 
324 R: What challenges have you come across in the implementation of leTs in the 
325 school? 
326 P: School fees. We had to have computer fee above what the students were paying; 
327 that in itself was a very big challenge. Parents don ' t have money, particularly when it 
328 wasn't something optional; it was blanket that all parents should pay extra RIOO, it 
329 was not very easy to convince them, but I had a number of them (parents) who already 
330 understood what the computer entails, so they helped me. To make it easier for them, 
331 you see it is R400 payable in four quarters .... There is a very big problem with the last 
332 quarter; the last quarter, you see for Form Cs, even for internal classes, but for Form 
333 Cs it is worse, they don't have the fourth quarter. They get into the fourth quarter for 
334 two days of teaching and then start writing the exams. So parents don't want to pay 
335 for the fourth quarter, and yet when you are in palinership like I am we have arranged 
336 with my partner that the fee should be R400. Its not very easy, the parent will say but 
337 my child is not being taught computer in the fourth quarter, so why should I pay? 
338 Then I ask, why should you pay school fees in the last quarter? They say that is 
339 different. But anyway, they now do understand. 
340 R: Any challenge with teachers? 
341 P: There is a challenge to have all teachers change their attitudes towards the 
342 computer. Having a positive attitude towards the computer; removing this fear that a 
343 computer is a difficult thing that you cannot deal with. We still got few teachers who 
344 are like that, particularly old teachers. I don' t have big problems with new teachers, 
345 but old teachers we still got a problem; I'm one of those. You see, people who come 
346 from school and have worked hard, got their degrees not on computer and they come 
347 to teach, and they are paid on what they know, they are paid on leading the 
348 mathematics subject or languages or whatever without the computer and they are paid 
349 for that, for them its like asking them to go back to school. When you say do this on 
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350 the computer on that, they say we have done that at school. We can ' t go on learning, 
351 now we have to teach; we know mathematics and we can teach and students can pass 
352 without us using the computer. 
353 R: Have you ever thought of what you can do to change their attitudes as their leader? 
354 P: I have tried; sometimes I even use threats like this, teachers typing their own 
355 questions. I literally stopped my secretary from typing teachers ' tests. I said no, don't 
356 do it, teachers will do it. Some of them, I must say, learned it the hard way because 
357 the secretary could not take their papers to type them. So T partly succeeded then. I 
358 asked a lecturer at the university, Mr. Ntlatlapa, Dr. Ntlatlapa to talk to them about the 
359 importance of using computers. He even suggested coming to give them basic training 
360 on computers, but you know they had to register; they had to pay a little fee for that. I 
361 must say not even a quarter of them paid, few paid, but the number was so little that 
362 he did not come. 
363 R: But what majors do you think you can take to increase the interest ofteachers. 
364 P: I think it is just keeping on urging, praying, opening discussions on it, talking about 
365 it to understand their problems; finding out from them exactly what they want. Like 
366 some of them have started, I have said; they go into the computer room and tell the 
367 teacher that this is what I want to learn; I already have this. Basically, it is people who 
368 already got some idea. 
369 R: How have you dealt with resistance to change in the past? 
370 P: Resistance is almost all over; new things, English Speaking or English as a medium 
371 of instruction at school, I did have resistance at the beginning from some of my 
372 colleagues. 
373 R: And how did you overcome this resistance of teachers? 
374 P: I think it was through regular discussions; I couldn' t punish teachers. I vowed that I 
375 should communicate in English with the teachers and students as well. I think that is 
376 what with computer one would need to do. I had started anyway; I had a computer in 
377 here, they took it some few months ago. 
378 R: Why did they take it? Is it because you were not using it? 
379 P: I was still using it, but not as much as I would love to. It was a shortage, anyway in 
380 the computer lab, so they came to ask for it.. ...... .1 wanted to finish that; I wanted to 
381 finish that and then go back straight into the computer for office work. I had a lot of 
382 my personal work apart from office work. 
383 R: But what do you think can work best? Talking to the teachers or showing interest 
384 yourself? 
385 P: I'm the head teacher who is still their colleague and many of them know what they 
386 want. In higher institutions, computer literacy would be a prerequisite and many of 
387 them want to further their studies, they should take that as one of their needs. 
388 R: Anything else that you may want to say apart from the questions that I have asked 
389 you? 
390 P: I don't have much to say apart from complaining to even people who are not here. I 
391 said we are actually in the third year of the programme and the minister of education 
392 wasn't aware that there were schools which had started with computers and students 
393 who were writing that very year. He made a public speech in which he said he is 
394 asking for computers from the donors, NEPAD; the computers that you saw in some 
395 schools like Bereng; those are NEPAD computers, which were being brought to the 
396 very first schools (according to the minister) who were going to start computer 
397 literacy. So I was worried; I felt that the government is not very serious really. The 
398 bank gave us the office computers; and we must thank them for that; other than that 
399 we have been buying computers ourselves. I felt that the computers that NEP AD was 
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400 already giving out, could have been given to schools who had already shown interest 
40 I in that, and we were one of those schools. And I have asked my colleagues in other 
402 schools, they got nothing. So, all the NEP AD computers were brought to schools 
403 which had not started; which have not shown interest. Maybe they have shown 
404 interest, but I don 't know how; practically I couldn't see it. We sacrificed and we got 
405 nothing; we got no motivation from the government. I don ' t think it is fair and I don't 
406 think it will ultimately meet the expectations of even the government. I have been 
407 with some of the schools who were given the computers, in some schools it is a 
408 burden, they have been burdened with something that they were not prepared for and 
409 yet there were schools that were already prepared like ours. [ have been fighting now 
410 for internet cOlmection and I don't see it coming from one of the officials. 
411 R: So you feel you are not getting enough support from the ministry? 
412 P: I don't think the ministry is supportive enough. We are the ministry officials; 
413 people who are supposed to execute the ministry's policies. Last year the ECOL 
414 (Examinations Council Of Lesotho) registrar, almost towards the end of the year; it 
415 was around this time last year. You know at this time examination arrangements are 
416 being made; but around this time last year we didn't know whether our students were 
417 going to write Computer Education or not. The registrar herself said no, we cannot 
418 make an arrangement now; that is not there; it is probably something that could take 
419 place three years from now. We have been in a pilot group for three years . It was very 
420 late when the registrar started writing letters; I think it was around September. That 
421 was when even the questions were set. The officer in charge of the subject told us that 
422 no, the subject is going to be written, but the top official didn't know. Anyway, they 
423 wrote the exam. 
424 R: How did they perform in the exam? 
425 P: Badly. Fortunately, we had one teacher who went to mark the papers. He came 
426 back and said there was a lot of confusion at the marking; even the person who set the 
427 exam didn't know some of the answers to his questions. We couldn't agree on some 
428 of the answers he had put on the memo; he was also confused. We learned that, that's 
429 what the teacher said, he did not only set, he also moderated the questions. Morija 
430 Girls High School was number one in the country with one B and one C, and we had 
431 one C and so many students failed. We had 126 students, and around 60 passed. [n 
432 other schools it was a disaster. Morija was not 50%, I think it was around 47%. So it 
433 was terrible. 
434 R: Do you think now they are prepared? 
435 P: They are. So let it be at least the fault of the teacher not doing the work not the fault 
436 that come from the top that we cannot correct. I still have a lot of work to bring 
437 together the schools if they will have interest, but [have got three principals who are 
438 interested in that meeting where we can come and probably write something strong to 
439 the examination council, how this (Computer Education) is being treated. 
440 Thank you 
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Appendix J: A summary of responses from computer teachers 
Summary of Responses: Computer Teachers 
Theme Enablers Constraints 
Experience >- 80% computer teachers >- School A has been having 
• Teachers have an experience of 5-6 computers for less than a 
• School years. Qu.2.1 year.Qu.3.3 }.> School Band C have had ';> 
computers for 3-4 years. 
Qu.3.3 
Training >- Most popular mode of 
training is fonnal at a 
school (60%) followed by 
self-teaching and learning 
from colleagues (20% 
each). Qu.2.2 
Access and Use > All computer teachers use > Only 40% use it for 
• Teachers computers for teaching communication purposes. None 
• Learners learners Qu.2.5 ofthe computer teachers use 
• Community :.- Computer teacher in computers for administration or 
school A can use a entertainment purposes. Qu.2.5 
number of different ';> Schools Band C have 
packages. Qu.2.8 computers in 2 places only-
>- All schools have computer lab and admin office. 
computers for the Qu.3.6 
different users i.e. admin, ,- 60% of computer teachers have 
teachers and learners. no access to computers at home. 
Qu.3.! Qu.5 .10 
:.- School A has a computer >- The community carmot access 
in a media computers in all the 
centre(fonnerly a library) schools.Qu.7.5 
where teachers can 
prepare lessons in their 
spare time 
>- The no. of computers for 
learners in school A can 
supp011 a 1:3 computer: 
learner ratio, school B a 
1:2 and school C a I:! 
ratio.Qu.3.2 
> School A has computers 
in 4 different places -
computer lab, staffroom, 
admin. office and media 
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centre. Qu.3.6 
~ All computer teachers and 
other teachers can access 
computers anytime they 
want to.Qu.5.9, 5.12, 7.4. 
In school A they can even 
use the computers after 
school hours. Qu.7.5 
~ 2 out of the 3 computer 
teachers in school C have 
computers at home. 
Qu.5 .10 
Peer support and );> Give support to staff );> 40% computer teachers are 
collaboration members. Qu.2.4 aware that a few teachers use 
:.. 80% are aware that computers daily. Qu.2.6 
teachers think computers ,. 20% are unsure of the 
are useful in teaching. competence of teachers in 
Qu.2.6 computer use. Qu.2.6 
> Equi p learners and 
teachers with ICT skills. 
Qu.2.4 
Maintenance and ).> 80% computer teachers );> 40% will ask a colleague or call 
Security can problem-solve an IT specialist when there is a 
computer problems problem. Qu.2.7 
themselves. Qu.2.7, , None of the computer teachers 
Qu.6.3(they apply some will consult help pages or ask a 
troubleshooting friend when there is a problem. 
techniques) Qu.2.7 
:.. All computers in school A > Some computers in school B 
are working. Qu.3.5 and C are not working. Qu.3 .5 
);> Schools B and C have );> School A has computers in 4 
computers in 2 places different places - computer lab, 
only-computer lab and staffroom, administration office 
admin office. Qu.3.6 and media centre. Qu.3.6 - risk 
);> All schools have at least 3 of security 
security measures in );> Shortage of printer cartridges in 
place-guard, burglar door school A.Qu.3.9. 
and burglars on windows. ,. The computer technician is not 
Qu.6.5 based in schools, he is called 
,. Passwords and security when necessary. Qu.6.3 
lights are additions that 
appear in school B and C 
respectively. Qu.6.5 
Hardware ,. School A got computers ,. School B has 3 of the computer 
• Purchase as a donation from the devices listed in Qu.3.7 
• Devices government. ).> School B has only one of the 
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• Peripherals ~ School B has hired 
computers from a 
computer company 
,. School C has both hired 
and bought computers. 
Qu.3.4 
,. School A and C have 4 
out of the S computer 
devices listed in Qu.3.7 
~ School A and C have 3 
out of the 5 peripherals 
li sted in Qu.3.8 
» Floppy drives available in 
school A computers. 
Qu.3.9 
~ 
Software ~ School A and C have 3 
• Operating di fferent operating 
systems systems running on the 
• Application computers including the 
programs oldest: windows 
• Types 9S.Qu.4.l 
• Subject- ~ School A has the latest 
specificity application programs 
running on all its 
computers - MSOffice 
2003. Qu.4.2 
~ School A has all the 
software types mentioned 
in Qu.4.3 installed in all 
its computers 
~ 70% of the software types 
mentioned have been 
installed in the leamers' 
computers in school C. 
Qu.4.3 
~ The subject-specific 
software in school A only 
covers 62.S% of subjects 
in the school curriculum. 
Qu.4.4 
~ Although they have little 
or nothing in terms of 
subject-related software, 
they are satisfied with 
what they have. Qu.4.S 
Connectivity ,. All users can access the 
intemet in school A 
Qu.S.l 
,. 
~ 
.,. 
~ 
,. 
,. 
~ 
~ 
~ 
~ 
,. 
~ 
~ 
peripherals listed in Qu.3.8 
Scanners are not enough, no 
flash memory sticks in school 
A.Qu.3 .9 
There is no annual budget for 
purchase of hardware and 
software in schools A and C. 
Qu.7.l 
There is only one operating 
system in school B - Windows 
XP. Qu.4.l 
School B has only MSOffice 
2000 programs. Qu.4.2 
School C has a variety of 
application programs in its 
computers including MSOffice 
98. Qu.4.2 
Only SO% of the software types 
have been installed in leamers' 
computers in school B. Qu.4.3 
Computer teachers in school B 
and C seem not to know the 
software types in teachers and 
Administration computers. 
Qu.4.3 
School Band C have no 
subject-specific software.Qu.4.4 
School A computer teacher is 
not satisfied with what is 
available. Qu.4.5 
Absence of antivirus software is 
a problem in school C.Qu.4.6 
No access to the intemet in 
schools Band C. Qu.S.1 
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:Y The internet connection is 
wireless. Qu.5.5 
~ The computer teacher 
uses the internet on a 
daily basis. Qu.5.7 
~ Can access the internet 
anytime he wants 
to.Qu.5.8 , Qu.5.12 
,. One computer teacher out 
of the two(in school C) 
with computers at home 
can connect to the internet 
at home.Qu.5.!1 
Institutional Planning ~ There is an ICT training ~ There is no annual budget for 
and Support plan for teachers in school purchase of hardware and 
• Budget A.Qu.7.2 software in schools A and C. 
• Training Plan ~ There is a computer levy Qu.7.! 
• Computer Levy for learners in schools B :Y There is also no annual budget 
and C.Qu.7.7 and plan for the training of 
:Y All ICT expenses are paid teachers.Qu.7.2 & 7.3 
by the donor (Oracle ,. There is no computer levy for 
Consortium) in school A. learners in school A. 
Qu.7.8,7.1O. ~ There is no insurance for the 
).> In school Band C the ICT equipment in all schools. 
school pays for electricity Qu.7.8. 
and printing expenses. 
Qu.7.8 
~ There is a positive 
attitude of all stakeholders 
for ICT facilities in 
school A Qu.7.!O 
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Appendix K: A summary of responses from teachers 
s ummaryo f responses: T eae h ers 
Factors E nablers Constraints 
Access to hardware 9. Presence of computers in school(3) 16. Teachers cannot access 
(including peripherals), Qu.3.4, Qu.5.9, Qu.7.8, Qu.8.2 computers after school hours 
software 20. Adequate number of computers - in school B - Qu.6.5, Qu.6.6 
• At work Qu.5.9 
0 Teachers 33. Presence of peripherals such as 
0 Learners printer, projector, scanners at school-
Qu.7.8, Qu.8.2 
12. Access - all teachers have access to 
computers at school - Qu.4.! , Qu.4.5, 
Qu.6.2 
16. Access to computers 241m Qu.4.9, 
Qu.6.4, Qu.7.8 
26. All learners have access to 
computers in all the schools - Qu.7.3 
27. Learners in school A can use 
computers even after school hours (In 
school Band C the responses are 
different). Qu.7.5 
Access to hardware !4. Use of computers at home for 13. Access to computers at 
• At home teaching preparation and administration home - 50% of the teachers 
purposes Qu.4.4 have computers at home -
Qu.4.3B 
Access to the Internet 15. All teachers have access to the 4. No access to the internet in 
• At work internet in school A - Qu.4.7, Qu.8.! schools Band C (3) - Qu.3.4, 
Qu.4.9, Qu.5.9, Qu.7.8, 
Qu.8.3 
8. No landline telephone -
Qu.4.9 
Access to the Internet ? ? 
• At home 
Experience of teachers 3. Teaching experience - 75% of 
• Teaching teachers have taught for 0-1 Oyrs -
• Computer Use Qu.1.8 
5. Previous experience - Most of the 
participants are young teachers who 
have been exposed to computer use in 
colleges and universities - Qu.3.1, 
Qu.3.2, Qu.3.4 
II. Long experience with computer use 
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-IOyrs+ -Qu.3.4 
4. Variety of uses - teachers seem (0 be 
using the computer for a variety of 
tasks, although occasionally - Qu.2 
Curriculum integration 32. Presence of spreadsheet program, 13. No integration ofICT into 
• Resources word processor assist in subject-specific teaching(2) - Qu.S.9 
• Attitudes uses - Qu.7.8, Qu.8.2 15. Some teachers are not 
34. Available software such as interested in computers -
encyclopaedia and subject content for Qu.6.2 
learners Qu.8.2 9. There is no appropriate 
28. All schools seem to have end of subject software - Qu.4.9 
level objectives for learners - Qu. 7.6 1. Frequency of use - most 
35 . Teachers have a positive attitude teachers are occasional 
towards inclusion ofICT in the computer users on professional 
curriculum, use in teaching and subject tasks(Qu.2) ; frequency of use 
integration - Qu.8.4 increases with non professional 
30. Learners are eager to learn, have tasks- Qu.3.3, Qu.4.1 
interest, are attentive in computer lab 6. Internet occasionally used 
(5) - Qu.7.8, Qu.8.1 for teaching purposes 
17. Available curriculum Qu.S.l Qu.4.7 
Learner skill 24. In all schools there is some learners 20. Learners with prior 
• Prior exposure who acquired computer skills before exposure tend to explore non-
• Present skills?? introduction of computers in their academic things during class 
school - Qu.7.1 time and fail to take 
25. Learners with prior exposure to instructions - Qu.7.2 
computers are better users - Qu.7.2 22. Learners lack of internet 
knowledge and skills delay 
teaching Qu.7.8 
Institutional support 29. Majority of teachers seem to know 19. No report on lCT 
• Managerial who troubleshoots learners ' computer achievements to other tchrs to 
0 Vision problems - Qu.7.7 check progress because no 
0 Policy 31. The principal giving a lot of support vision, plan- Qu.6.1 0 
0 T. Plan all the time in school A - Qu.7.8 11. No lCT training plan and 
0 Budget 7. Assistance that teachers get from the budget in schools Qu.S.S , 
0 Timetable computer teacher and other teachers is Qu.S.9 
• Technical adequate (5)- Qu.3.4, Qu.S.9, Qu.6.6, 7. No school policy on 
• Peer Qu.7.8 accessibility for use in 
23. Principal in school A reports back to teaching - Qu.4.9 
whole staff after ICT training. 5. No cross-curricular use of 
22. Principal in school A is a frequent leT policy in schools- Qu.3.4, 
computer user (uses computer everyday Qu.4.6, Qu.S.7 
as stated in interview - line 8)- Qu.6.7 2. No provision for teachers to 
use computers with learners on 
the timetable - clashes on the 
timetable - Qu.3.4, Qu.4.6 
17. Principals in the two 
schools(B and C) do not use 
computers- Qu.6.7 
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Training 6. Self-teaching on the job ranks highest 21. Teachers lack pedagogical 
• Teachers as a mode of computer skills acquisition competencies compatible with 
• Principal - triggered by previous exposure to ICT approaches - Qu.7.8, 
computers in colleges? - (relate to Qu.8.3 
access)Qu.3.1 24. It is not easy to 
19. In-service training provided Qu.5.9 'interpret'(integrate) ICT into 
8. Self-teaching during studies Qu.3.4 teaching - Qu.8.3 
10.Did Computer studies Qu.3.4 23. Trying to use new 
programs is always a hassle, so 
some teachers may shy away 
from computer use (the 
bolded text is my addition) -
Qu.8.3 
18. No ICT training for 
principals in school Band C -
Qu.6.8 
10. Minimal or no ICT-related 
training at schools Qu.5.2 
Leadershi p and 18. Decision on type of training made 12. Decision on type of 
Decision-Making by teachers and the computer teacher training made by teachers and 
Qu.5.6 computer teacher Qu.5.6 
21. The principal and computer teacher 14. The principal and computer 
make decisions on hardware and teacher make decisions on 
software purchases for everybody - hardware and software 
Qu.6.1 purchases for everybody -
Qu.6.1 
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Appendix L: A summary of responses from principals 
Summary of responses: Principals 
Themes Enabling factors Constraining factors 
Computer >- All principals definitely see a ~ Two (B and C) of the 
Introduction and need to use computers. Qu.1 principals, however do not 
Use >- Principal in school A uses the use the computers 
• Need computer both for administration themselves. Qu.2 
• Purpose purposes and for teaching. Qu.2, .,. Secretary in school B uses the 
• Frequency mm.AI computer when need arises 
.. Principal A uses the computer Qu.3 
everyday >- Few teachers in school A and 
>- Secretary in school C uses the B use computers.mm2 
computer frequently Qu.3 >- No teachers use computers 
,- All schools introduced computers with learners in school Band 
so that learners are literate. Qu.7 C (one). mm2 
>- School B also had them for .. School A teachers use 
administration and competition in computers for non-academic 
the job market purposes.Qu.7 stuffeg. Pornography. mm2 
>- School C is the only school that 
has subject application purpose 
for introduction Qu.7 
.. Majority ofteachers in school C 
do their admin work on 
computers.mm I 
Experience and >- Principal A has an experience of >- School A has less than 1 year 
Training 9 yrs with computers. Qu.4 experience. Qu.4 
• Principal 
.,. School Band C have 4 years >- There has not been any 
• School experience. Qu.4 formal training for school B 
• Secretary 
.,. School A principal attended a 2- and C principals. 
• Teachers 3mth course and a NEP AD one- >- In school C there is 
week training course. Qu.S continuing informal training 
:.- Secretary in school B has a of teachers Qu.20 
formal computer literacy >- There has never been any 
qualification. teacher training in school B 
>- Secretary in school C attended a Qu.20 
training course. She also has an 
in-house training from the 
computer teachers.Qu.S 
>- There has been formal and 
informal training of teachers in 
school A and its continuing. 
>- Teachers in the 'ICT committee' 
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have planned a one-to-one 
coaching of teachers in school A. 
Qu.20 
).> All principals agree that there 
should be continuing teacher 
training to update, refresh or 
improve acquired knowledge and 
skills. Qu.2l 
Access to ~ Principal C has a computer at .,. Principal A and B have no 
hardware, software, home Qu.6 computers at home.Qu.6 
Internet ~ Teachers in school A and C have ;.. Princi pal C does not use the 
• School access to computers all the time; available computer at 
• Home even after school hours Qu.12, homeQu.6 
• After school mml ).> IS teachers have to share one 
• Community ~ Teachers in school B can access computer in schools A and C 
the office computer all the time in staffroom. Qu.8 
Qu.12 ;.. School C has suspended for a 
);> A few members of the while the involvement of the 
commwlity (e.g. teachers' community (Qu.13) 
children and others in school A) 
is allowed to use school 
computers in the lab after school 
hours although not yet formalised 
Qu.12 
~ Internet can be accessed by all in 
school A. mml 
Available ICT ~ School A has the highest >- School A is not satisfied with 
infrastructure number(5) printers and other the peripherals it has ego 
• Hardware peripheralsQu.IO Scarmers Qu.IO, mm2 
• Software , School A and C have data ;.. School B has the lowest 
• Peripherals projectors. In addition, school A nwnber of printers(2) and 
• Internet has a scmmer, while school C has none of the other 
a digital CaJTIera Qu.1 0 peripheralsQu.IO 
, The computer to learner ratio is .,. Printers break down during 
I :3, 1:2, 1: I in schools A, Band heavy printing in exam in 
C respectively. Qu.8 school C.mm2 
>- There is wireless internet :.- Computers not networked in 
connection in school A. mml all schools mm2 
, Adequate no. of peripherals in 
school C 
Curriculum :.- Two of the schools (A and C) >- School B has no subject-
integration have subject-specific software related software. Principal 
• Resources although not all subj ects are thinks that is another level of 
• Admin use covered. QU.ll development they are not 
• Subject use ).> Several teachers in school C use ready for yet. Qu.11 
• Extended the computers for their own ~ In school C the available 
use administrative work. Qu.18, mm I software is not being used 
).> In school A there is subiect effectively, some is not used 
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content for several subjects in the at all. Qu.11 
curriculum. Qu.19, mml >- Few teachers in school A use 
>- There is a curriculum for computers with learners. 
computer teachers in school B Qu.18 
and C as a guide Qu.19, mml >- Teachers in school B visit the 
>- School C also has subject- computer lab to make 
specific software for teachers (3 themselves computer literate 
subjects).Qu.19 Qu.18 
>- Learners in school C can use 
computer to compile school 
newsletter atiicles. mm I 
Institutional >- The computer teacher is always >- The administration has no 
Support available for anybody who wants control on the computer lab 
• Managerial to use the computer lab. Qu.l2, in school B.Qu.12 
• Peer mml >- A special arrangement has 
• technical >- All computers are working in all been made for only certain 
the schools - efficient technical classes (Form A and Bs) to 
support?? QU.l3 use computers after school 
~ The computer teacher in school A hours . Qu.12 
has some technical know- >- All schools rely on off-site 
how.Qu.14 help for serious technical 
;.. Technical check-ups in school A problems. Qu.l4 
and C are scheduled Qu.l5 >- Technical support in school A 
>- In school B and C technicians is usually delayed because it 
come immediately and often can only be done during the 
respectively when necessary scheduled visits Qu.15, mm2 
Qu.15 ,.. Principal A is aware that the 
;.. All principals are aware of the subject content supplied by 
training that teachers have Oracle is not complete; needs 
undergone or presently doing supplementation. Qu.23 
Qu.22 >- No ICT vision, policy or plan 
>- Principal C commented that in all the schools. Qu.25 
teachers are getting adequate >- Few computers for teachers 
training from computer teachers in school A and C and no 
Qu.23 computers for teachers in 
>- School A has an ICT budget school B mm2 
included in the technical >- No budgeting is done in 
department budget. Qu.26 school C because fee 
payment is unpredictable 
mm2 
Security >- All schools have security guards, >- Principal A is not satisfied 
burglar proofing and electricity with what he has in place, he 
as security measures.Qu.l6 thinks they can improve by 
;.. School A additionally has locks employing fully qualified 
and alarms. Qu.16 security guards Qu.17 
~ Principals Band C are satisfied ,.. Computers not insured mm2 
with the security measures that 
have been put in place. Qu.17 
227 
Attitude .,. Learners very interested in 
• Teacher learning use of computers in 
• Learners school A mm2 
? Learners are demonstrating 
interest by application of learned 
skills in an extracurricular 
activity mm 1 
External Support ? Parents were involved in the 
• MoE decision to bring computers into 
• Parents school in school A and C mm2 ).> Some parents who were aware of 
computers assisted principal in 
convincing others of usefulness 
of computers in school C mm2 
KEY: 
Mm I = mind map I = enabling factors in implementation 
Mm2 = mind map 2 = Challenges/constraining factors in lCT 
+ 
j.> Teachers lack passion and 
interest in computers in 
school A. mm2 
).> Teachers do not make an 
effort to prepare for use with 
learners. mm2 
).> Teachers cannot operate 
some of the equipment and 
fear asking for help in school 
A and C mm2 
? Teachers tend to focus on 
non-academic use of 
computers such as 
pornography.mm2 
? Old teachers including 
principal in school C fear 
new technology mm2 
? Teachers are resisting change 
in school C mm2 
? 
? MoE does not support the 
school' s computer initiative 
mm2 
? The examining body was ill-
prepared for the first 
Computer Education Exam 
mm2 
? Parents did not want to pay 
4th quarter fee (RIOO) cause it 
is shorter mm2 
? 
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